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This homologous gene is then isolated, expressed, and used as a target for candidate antibiotic 
compounds. In another aspect of this embodiment, the homologous gene (for example a homologous 
coding nucleic acid) thus identified, or a portion thereof, is transcribed in an autologous cell or 
microorganism or in a heterologous cell or microorganism in an antisense orientation in such a way as 
5 to alter the level or activity of a homologous gene required for proliferation in the autologous or 
heterologous cell or microorganism. Alternatively, a homologous antisense nucleic acid may be 
transcribed in an autologous or heterologous cell or microorganism in such a way as to alter the level or 
activity of a gene product required for proliferation in the autologous or heterologous cell or 
microorganism. 

10 The nucleic acids homologous to the genes required for the proliferation of Escherichia 

coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides 
fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, 
Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 

15 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 

20 multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae or Yersinia pestis or the sequences complementary thereto may be 
used to identify homologous coding nucleic acids or homologous antisense nucleic acids from cells 

25 or microorganisms other than Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aemginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 

30 botulinum, Clostridium difficile, Coiynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

35 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis to inhibit the proliferation of cells or microorganisms other than 
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Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 

5 Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 

10 meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi. Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haemolyticus. Streptococcus tnutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis by inhibiting the 
activity or reducing the amount of the identified homologous coding nucleic acid or homologous 

15 polypeptide in the cell or microorganism other than Escherichia coli, Staphylococcus aureus, 
Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
Acinetobacter baumannii, Bacillus anthracis, Bacteroides fi-agilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 

20 botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium, tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

25 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis or to identify compounds which inhibit the growth of cells or 
microorganisms other than Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 

30 Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 

35 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
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mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis as described below. For example, the nucleic acids homologous to 

5 proliferation-required genes from Escherichia coli, Staphylococcus aureus, Enter vcoccus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimuriwn, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 

10 botulinum, Clostridium difficile, Corynebacterium diptheriae, Enter obacter cloacae, Enter vcoccus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

15 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis or the sequences complementary thereto may be used to identify 
compounds which inhibit the growth of Acinetobacter baumannii, Anaplasma marginale, 

20 Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 

25 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

30 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

35 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
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Yersinia pestis or any species falling within the genera of any of the above species, hi some 
embodiments of the present invention, the nucleic acids homologous to proliferation-required 
sequences from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, 
5 Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Coiynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, 
Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, 

10 Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, 
Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria 
gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus 
epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, 

15 Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or 
Yersinia pestis (including nucleic acids homologous to one of SEQ ID NOs.: 6214-42397) or the 
sequences complementary thereto (including nucleic acids homologous to one of SEQ ID NOs.: 1- 
62 1 3) are used to identify proliferation-required sequences in an organism other than E. coli. 

In another embodiment of the present invention, antisense nucleic acids complementary to the 

20 sequences identified as required for proliferation or portions thereof (including antisense nucleic acids 
comprising a nucleotide sequence complementary to one of SEQ ID NOs.: 6214-42397 or portions 
thereof, such as the nucleic acids of SEQ ID NOs.: 1-6213) are transferred to vectors capable of 
function within a species other than the species from which the sequences were obtained. For 
example, the vector may be functional in Acinetobacter baumannii, Anaplasma marginale, 

25 Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida husei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 

30 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Coiynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

35 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haernolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
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Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

5 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the vector may be functional in an organism other than E. 
coli. As would be appreciated by one of ordinary skill in the art, vectors may contain certain 
elements that are species specific. These elements can include promoter sequences, operator 

10 sequences, repressor genes, origins of replication, ribosomal binding sequences, termination 
sequences, and others. To use the antisense nucleic acids, one of ordinary skill in the art would 
know to use standard molecular biology techniques to isolate vectors containing the sequences of 
interest from cultured bacterial cells, isolate and purify those sequences, and subclone those 
sequences into a vector adapted for use in the species of bacteria to be screened. 

1 5 Vectors for a variety of other species are known in the art. For example, numerous vectors 

which function in E. coli are known in the art. Also, Pla et al. have reported an expression vector 
that is functional in a number of relevant hosts including: Salmonella typhimurium, Pseudomonas 
putida, and Pseudomonas aeruginosa. J. Bacterial. 172(8):4448-55 (1990). Brunschwig and 
Darzins (Gene (1992) 1 1 1:35-4, described a shuttle expression vector for Pseudomonas aeruginosa. 

20 Vectors useful for the production of stabilized mRNA having an increased lifetime (including 
antisense RNA) in Gram negative organisms are described in U.S. Provisional Patent Application 
Serial Number 60/343,512, filed December 21, 2001. Similarly many examples exist of expression 
vectors that are freely transferable among various Gram positive microorganisms. Expression 
vectors for Enterococcus faecalis may be engineered by incorporating suitable promoters into a 

25 pAK80 backbone (Israelsen, H., S. M. Madsen, A. Vrang, E. B. Hansen and E. Johansen. 1995. 
Appl. Environ. Microbiol. 61:2540-2547. A number of vectors useful for nucleic acid expression 
(including antisense nucleic acid expression) in Enterococcus faecalis, Staphylococcus areus as 
well as other Gram positive organisms are described in U.S. Patent Application Serial Number 
10/032,393, filed December 21, 2001. 

30 Following the subcloning of the antisense nucleic acids complementary to proliferation- 

required sequences from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 

35 Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
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Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 

5 pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis or portions thereof into a vector functional in a second cell or 
microorganism of interest (i.e. a cell or microorganism other than the one from which the identified 
nucleic acids were obtained), the antisense nucleic acids are conditionally transcribed to test for 
bacterial growth inhibition. The nucleotide sequences of the nucleic acids from Escherichia coli, 

10 Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, 
Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, 
Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Coiynebacterium 

15 diptheriae, Enter obacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 

20 Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae or Yersinia pestis that, when transcribed, inhibit growth of the second 
cell or microorganism are compared to the known genomic sequence of the second cell or 
microorganism to identify the homologous gene from the second organism. If the homologous 

25 sequence from the second cell or microorganism is not known, it may be identified and isolated by 
hybridization to the proliferation-required Escherichia coli, Staphylococcus aureus, Enterococcus 
faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 

30 Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

35 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus liaemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
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cholerae or Yersinia pestis sequence of interest or by amplification using PGR primers based on the 
proliferation-required nucleotide sequence of interest as described above. In this way, sequences 
which may be required for the proliferation of the second cell or microorganism may be identified. 
For example, the second microorganism may be Acinetobacter baumannii, Anaplasma marginale, 
5 Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Tomlopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
10 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enter ococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrlialis, Mycobacterium avium, Mycobacterium bovis, 
15 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
20 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
25 embodiments of the present invention, the second microorganism is an organism other than E. coli. 

The homologous nucleic acid sequences from the second cell or microorganism which are 
identified as described above may then be operably linked to a promoter, such as an inducible 
promoter, in an antisense orientation and introduced into the second cell or microorganism. The 
techniques described herein for identifying Escherichia coli, Staphylococcus aureus, Enterococcus 
30 faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Coiynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
35 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrlialis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
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mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutatis, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis genes required for proliferation may thus be employed to determine 

5 whether the identified nucleotide sequences from a second cell or microorganism inhibit the 
proliferation of the second cell or microorganism. For example, the second microorganism may be 
Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 

10 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Jcrusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Ciyptococcus neoformans, Enterobacter cloacae, Enterococcus 

15 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catairhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

20 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

25 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans. Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the second microorganism may be an organism other than E. 
coli. 

30 Antisense nucleic acids required for the proliferation of microorganisms other than 

Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 

35 Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catairhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
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tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabUis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haemolyticus, Streptococcus nutans, Streptococcus pneumoniae, Streptococcus pyogenes, 

5 Treponema pallidum, Ureaplasma urealyticum. Vibrio cholerae or Yersinia pestis or the genes 
corresponding thereto, may also he hybridized to a microarray containing the Escherichia coli, 
Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, 
Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burlcholderia fungorum, 

10 Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
dipiheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 

15 genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae or Yersinia pestis (including the nucleic acids of SEQ ID NOs.: 6214- 

20 42397) to gauge the homology between the Escherichia coli, Staphylococcus aureus, Enterococcus 
faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 

25 botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

30 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis sequences and the proliferation-required nucleic acids from other cells 
or microorganisms. For example, the proliferation-required nucleic acid may be from 

35 Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
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guiltiermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinwn, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Qyptococcus neoformans, Enterobacter cloacae, Enterococcus 
5 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
10 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
15 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the proliferation-required nucleotide sequences from 
Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
20 Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
25 influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
30 haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis or homologous 
nucleic acids are used to identify proliferation-required sequences in an organism other than E. coli. 
In some embodiments of the present invention, the proliferation-required sequences may be from an 
organism other than E. coli. The proliferation-required nucleic acids from a cell or microorganism 
35 other than Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 
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Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
5 tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis may be 
10 hybridized to the array under a variety of conditions which permit hybridization to occur when the 
probe has different levels of homology to the nucleotide sequence on the microarray. This would 
provide an indication of homology across the cells or microorganisms as well as clues to other 
possible essential genes in these cells or microorganisms. 

In some embodiments of the present invention, the essential gene products described herein 
15 are used in methods of identifying a target on which a compound that inhibits cellular proliferation 
acts. Such methods are described in the U.S. Patent Application entitled METHODS FOR 
IDENTIFYING THE TARGET OF A COMPOUND WHICH INHIBITS CELLULAR 
PROLIFERATION, filed February 8, 2002. As employed herein, some embodiments of methods 
used to identify a target on which a compound that inhibits cellular proliferation acts utilize 
20 collections or cultures of strains comprising strains which either overexpress a different gene 
product which is required for cellular proliferation (such as the gene products described herein) or 
underexpress a different gene product (such as the. gene products described herein) which is 
required for cellular proliferation (i.e. at least some of the strains in the culture overexpress or 
underexpress a gene product required for cellular proliferation). In some embodiments, the present 
25 invention uses collections or cultures of strains comprising both strains which overexpress gene 
products required for cellular proliferation and strains which underexpress the same gene products 
required for cellular proliferation. Preferably, each of the strains present in the culture or collection 
either overexpresses or underexpresses a different gene product which is required for cellular 
proliferation (i.e. all of the strains in the culture overexpress or underexpress a gene product 
30 required for cellular proliferation). However, in some embodiments, the culture or collection may 
include one or more strains which do not overexpress or underexpress a gene product which is 
required for proliferation. The gene product which is overexpressed or underexpressed in each 
strain may be any gene product which is required for cellular prolifereation, including a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
35 selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
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antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

As used herein the term "culture" refers to a plurality of strains growing in a single aliquot 
of a liquid growth medium and the term "collection" refers to a plurality of strains each of which is 
5 growing in a separate aliquot of liquid growth medium or a different location on a solid growth 
medium. 

In some embodiments, if desired, one or more of the strains in the culture or collection of 
strains may overexpress or underexpress more than one gene product described herein which is 
required for cellular proliferation. In this embodiment, the gene products which are overexpressed 

10 or underexpressed in one or more of the strains may be functionally related or functionally 
unrelated. This may facilitate the identification of compounds when two or more gene products 
share similar functions in the cell or where the cell has multiple biochemical pathways which lead 
to a particular end product. 

Alternatively, if the gene product described herein to be overexpressed or underexpressed is 

15 encoded by a gene which is part of an operon containing a plurality of genes, the desired gene may 
be overexpressed or underexpressed while the remaining genes in the operon are expressed at levels 
where they do not impact the ability of the cell to grow in the presence of a particular compound. 
For example, the desired gene may be placed under the control of a regulatable promoter, a 
transcriptional terminator may be placed 3' of the desired gene and a promoter, preferably a 

20 constitutive promoter, may be placed 3' of the transcriptional terminator and 5' of the remaining 
genes in the operon. 

In some embodiments, the culture or collection of strains may comprise a strain which 
overexpresses or underexpresses a gene product whose activity or level is inhibited by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213. 

25 In some embodiments, the culture or collection of strains may comprise strains which in aggregate 
overexpress or underexpress at least two gene products whose activity or level is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOS.: 1-6213, at least 10 gene products 
whose activity or level is inhibited by a nucleic acid selected from the group consisting of SEQ ID 
NOS.: 1-6213, at least 20 gene products whose activity or level is inhibited by a nucleic acid 

30 selected from the group consisting of SEQ ID NOS.: 1-6213, at least 30 gene products whose 
activity or level is inhibited by a nucleic acid selected from the group consisting of SEQ ID NOS.: 
1-6213, at least 50 gene products whose activity or level is inhibited by a nucleic acid selected from 
the group consisting of SEQ ID NOS.: 1-6213, at least 100 gene products whose activity or level is 
inhibited by a nucleic acid selected from the group consisting of SEQ ID NOS.: 1-6213, at least 300 

35 gene products whose activity or level is inhibited by a nucleic acid selected from the group 
consisting of SEQ ID NOS.: 1-6213 or more than 300 gene products whose activity or level is 
inhibited by a nucleic acid selected from the group consisting of SEQ ID NOS.: 1-6213, wherein 
each strain in the culture or collection of strains overexpresses or underexpresses a single gene 
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product whose activity or level is inhibited by a nucleic acid selected from the group consisting ot 
SEQ ID NOs. 1-6213. Alternatively, if desired, one or more of the strains in the culture or 
collection of strains may overexpress or underexpress more than one gene product whose activity or 
level is inhibited by a nucleic acid selected from the group consisting of SEQ ID NOs. 1-6213. 

5 In other embodiments, the culture or collection of strains may comprise a strain which 

overexpresses or underexpresses a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 6214-42397. In some embodiments, 
the culture or collection of stains may comprise strains which in aggregate overexpress or 
underexpress at least two gene products encoded by a nucleic acid comprising a nucleotide 

10 sequence selected from the group consisting of SEQ ID NOs.: 6214-42397, at least 10 gene 
products encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, at least 20 gene products encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214-42397, 
at least 30 gene products encoded by a nucleic acid comprising a nucleotide sequence selected from 

15 the group consisting of SEQ ID NOs.: 6214-42397, at least 50 gene products encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, at least 100 gene products encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 6214-42397, at least 300 gene products 
encoded by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 

20 SEQ ID NOs.: 6214-42397 or more than 300 gene products encoded by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214-42397, wherein 
each strain in the culture or collection of strains overexpresses or underexpresses a single gene 
product encoded by a nucleic acid selected from the group consisting of SEQ ID NOs. 6214-42397. 
Alternatively, if desired, one or more strains in the culture or collection of strains may overexpress 

25 or underexpress more than one gene product encoded by a nucleic acid selected from the group 
consisting of SEQ ID NOs. 6214-42397. 

In some embodiments the culture or collection of strains comprises a strain in which a gene 
product comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581 is overexpressed or underexpressed. In some embodiments, the culture or collection 

30 of strains may comprise strains which in aggregate overexpress or underexpress at least two gene 
products comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581, at least 10 gene products comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581, at least 20 gene products comprising an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42938-78581, at least 30 gene 

35 products comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581, at least 50 gene products comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581, at least 100 gene products comprising an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42938-78581, at least 300 gene 
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products comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581 or more than 300 gene products comprising an amino acid sequence selected from the 
group consisting of SEQ ID NOs.: 42938-78581, wherein each strain in the culture or collection of 
strains overexpresses or underexpresses a single gene product selected from the group consisting of 
5 SEQ ID NOs. 42938-78581. Alternatively, if desired one or more of the strains in the culture or 
collection of strains may overexpress or underexpress more than one gene product selected from the 
group consisting of SEQ ID NOs. 42938-78581. 

In other embodiments, the culture or collection of strains comprises a strain in which at 
least one of the gene products encoded by a homologous coding nucleic acid as defined above is 
10 overexpressed or underexpressed. In some embodiments, the culture or collection of strains may 
comprise strains which in aggregate overexpress or underexpress at least 2, at least 10, at least 20, 
at least 30, at least 50, at least 100, at least 300 or more than 300 gene products encoded by a 
homologous coding nucleic acid as defined above. If desired the culture or collection of strains 
may comprise one or more strains which overexpress or underexpress more than one gene product 
15 encoded by a homologous coding nucleic acid. In further embodiments, the culture or collection of 
strains comprises a strain in which at least one, at least 10, at least 20, at least 30, at least 50, at least 
100, at least 300 or more than 300 homologous polypeptides as defined above is overexpressed or 
underexpressed. If desired the culture or collection of strains may comprise one or more strains 
which overexpress or underexpress more than one homologous polypeptide. 
20 For example, in some embodiments, the culture or collection of strains comprises a strain in 

which at least one gene product selected from the group consisting of a gene product having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a gene product whose expression is inhibited by an antisense nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
25 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene product 
30 whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 
acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
35 consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213 is overexpressed 
or underexpressed, wherein each strain overexpresses or underexpresses one gene product. In some 
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embodiments, the culture or collection of strains may comprise strains in which in aggregate at least 
2, at least 10, at least 20, at least 30, at least 50, at least 100, at least 300, or more than 300 gene 
products selected from the group consisting of a gene product having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a nucleic acid encoding a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose activity may be 
complemented by the gene product whose activity is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213 is overexpressed 
or underexpressed, wherein each strain overexpresses or underexpresses one gene product. 

If desired, one or more of the strains in the culture or collection of strains may overexpress 
or underexpress more than one gene product selected from the group consisting of a gene product 
having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 
gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ED NOs: 1-6213, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ TD NOs: 1-6213 . 
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In further embodiments, the culture or collection of strains comprises a strain in wmcn ai 
least one gene product encoded by a nucleic acid comprising a nucleotide sequence selected from 
the group consisting of a nucleic acid comprising a nucleic acid having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic 
acid comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid comprising 
a nucleotide sequence which hybridizes to a nucleotide sequence selected from the group consisting 
of SEQ ID NOS.: 6214-42397 under moderate conditions is overexpressed or underexpressed, 
wherein each strain overexpresses or underexpresses one gene product. In some embodiments, the 
culture or collection of strains comprises a strain or a group of strains in which in aggregate at least 
2, at least 10, at least 20, at least 30, at least 50, at least 100, at least 300, or more than 300 gene 
products encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of a nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid comprising 
a nucleotide sequence which hybridizes to a nucleotide sequence selected from the group consisting 
of SEQ ID NOS.: 6214-42397 under moderate conditions is overexpressed or underexpressed, 
wherein each strain overexpresses or underexpresses one gene product. 

If desired, one or more of the strains in the culture or collection of strains may overexpress 
or underexpress more than one gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
i group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions. 

In additional embodiments, the culture or collection of strains comprises a strain in which 
at least one gene product comprising a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 3.0t78 to 
a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide 
i whose activity may be complemented by a polypeptide selected from the group consisting of SEQ 
ID NOs: 42938-78581 is overexpressed or underexpressed, wherein each strain overexpresses or 
underexpresses one gene product. In some embodiments, the culture or collection of strains 
comprises a strain or a group of strains in which in aggregate at least 2, at least 10, at least 20, at 
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least 30, at least 50, at least 100, at least 300, or more than 300 gene products comprising a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 to a polypeptide selected from the group 
consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be complemented 
5 by a polypeptide selected from the group consisting of SEQ ID NOs: 4293 8-785 8 1 is overexpressed 
or underexpressed, wherein each strain overexpresses or underexpresses one gene product. 

If desired, one or more of the strains in the culture or collection of strains may overexpress 
or underexpress more than one polypeptide selected from the group consisting of a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 to a 
10 polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide 
whose activity may be complemented by a polypeptide selected from the group consisting of SEQ 
ID NOs: 42938-78581. 

The methods of the present invention may be used to identify the targets of compounds 
which inhibit the proliferation of any desired cell or organism. In some embodiments, these 
15 methods are employed to identify the targets of compounds which inhibit the proliferation of 
bacteria, fungi, or protozoans. In further embodiments, these methods are employed to identify the 
targets of compounds which inhibit the growth of an organism selected from the group consisting of 
Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Boirelia burgdorferi, Burkholderia cepacia, 
20 Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida h'usei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostiidium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
25 Coiynebacterium diptheriae, Ctyptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
30 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
35 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio paraliaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. 
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Overexpression may be obtained using a variety of techniques familiar to those skilled in 
the art. For example, overexpression may be obtained by operably linking a gene encoding a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ED NOs.: 1-6213, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, or a gene 
product comprising a homologous polypeptide to a promoter which transcribes a higher level of 
1 0 mRNA encoding or comprising the gene product than does a wild type cell. 

A variety of promoters may be used to overexpress the gene product described herein, 
including a gene product whose activity or level is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
15 SEQ ID NOs.: 6214-42397, a gene product comprising an amino acid sequence selected from the 
group consisting of SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited 
by a homologous antisense nucleic acid, a gene product encoded by a homologous coding nucleic 
acid, and a gene product comprising a homologous polypeptide. The promoters used to overexpress 
the gene product may be relatively strong promoters, promoters which possess a moderate level of 
20 activity, or relatively weak promoters and may be either constitutive or regulatable promoters. In 
some embodiments, several strains, each of which overexpresses the gene product to a different 
extent, may be used in order to optimize the degree of overexpression of the gene product. 

In some embodiments, each of the gene products required for proliferation may be placed 
under the control of several different promoters of varying strengths to create several different 
25 strains which express the gene product at varying levels. The level of expression of the gene 
product in each of the strains is compared to that in wild type cells in order to identify a promoter 
which provides a desired level of expression relative to wild type cells (i.e. a desired level of 
overexpression or underexpression). The strain having the desired level of expression is then 
included in a culture or collection of strains to be contacted with a test compound as discussed 
30 below. Examples of suites of regulatable promoters having varying strengths that are useful for the 
expression of gene products at varying levels are described in U.S. Patent Application Serial 
Number 10/032,393, filed on December 21, 2002. 

The promoter is selected to be active in the type of cell in which the gene product is to be 
expressed. For example, for overexpression of the gene product in mammalian cells, the gene 
35 encoding the gene product may be operably linked to promoters such as the SV40 promoter, the 
metallothionine promoter, the MMTV promoter, the RSV promoter, the tetP promoter, the 
adenovirus major late promoter or other promoters known to those skilled in the art. In yeast, the 
gene encoding the gene product may be operably linked to promoters such as the CYC1, ADHI, 
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ADHII, GAL1, GAL 10, PHD5, PGK or other promoters used in the art. Similarly, m bacteria, me 
gene encoding the gene product may be operably linked to the , SP6, T3, trc promoter, lac 
promoter, temperature regulated lambda promoters, the Bacillus aprE and nprE promoters (U.S. 
Patent No. 5,387,521), the bacteriophage lambda P L and P R promoters (Renaut, et al., (1981) Gene 
5 15: 81) the trp promoter (Russell, et al., (1982) Gene 20: 23), the tac promoter (de Boer et al., 

(1983) Proc. Natl. Acad. Sci. USA 80: 21), B. subtilis alkaline protease promoter (Stahl et al, 

(1984) J. Bacteriol. 158, 411-418) alpha amylase promoter of B. subtilis (Yang et al., (1983) 
Nucleic Acids Res. 11, 237-249) or B. amyloliquefaciens (Tarkinen, et al, (1983) J. Biol. Chem. 
258, 1007-1013), the neutral protease promoter from B. subtilis (Yang et al, (1984) J. Bacteriol. 

10 160, 15-21), T7 RNA polymerase promoter (Studier and Moffatt (1986) J Mol Biol. 189(1):113- 
30), B. subtilis xyl promoter or mutant tetR promoter active in bacilli (Geissendorfer & Hillen 
(1990) Appl. Microbiol. Biotechnol. 33:657-663), Staphylococcal enterotoxin D promoter (Zhang 
and Stewart (2000) J. Bacteriol. 182(8):2321-5), cap8 operon promoter from Staphylococcus aureus 
(Ouyang et al., (1999) J. Bacteriol. 181(8):2492-500), the lactococcal nisA promoter (Eichenbaum 

15 (1998) Appl Environ Microbiol. 64(8):2763-9), promoters from in Acholeplasma laidlawii (Jarhede 
et al., (1995) Microbiology 141 ( Pt 9):2071-9), porA promoter of Neisseria meningitidis (Sawaya 
et al., (1999) Gene 233:49-57), the fbpA promoter of Neisseria gonorrhoeae (Forng et al., (1997) J. 
Bacteriol. 179:3047-3052), Corynebacterium diphtheriae toxin gene promoter (Schmitt and Holmes 
(1994) J. Bacteriol. 176(4): 1141-9), the hasA operon promoter from Group A Streptococci (Alberti 

20 et al., (1998) Mol Microbiol 28(2):343-53), the rpoS promoter of Pseudomonas putida (Kojic and 
Venturi (2001) J. Bacteriol. 183:3712-3720), the Acinetobacter baumannii phosphate regulated ppk 
gene promoter (Gavigan et al., Microbiology 145:2931-7 (1999)); the Acinetobacter baumannii 
adhCl promoter which is induced under iron limitation and repressed when the cells are cultured in 
the presence of free inorganic iron (Echenique et al., Microbiology 147:2805-15 (2001)); the flaB 

25 promoter of P GK12 active in Borrelia burgdorferi (Sartakova et al., Proc Natl Acad Sci USA. 
97(9):4850-5 (2000)); the use of Ptrc promoter results in strong inducer-dependent expression in 
Burkholderia spp (Santos et al., FEMS Microbiol Lett 195(l):91-6 (2001)); the iron regulated sodA 
promoter of Bordetella pertussis (Graeff-Wohlleben et al., J Bacteriol 179(7):2194-201 (1997)); 
UV-inducible ben and uviAB promoters in Clostrdia spp (Gamier and Cole Mol Microbiol 

30 2(5):607-14 (1988)); the heat-inducible clpB promoter of Campylobacter jejuni (Thies et al., Gene 
230(l):61-7 (1999)); promoters carrying bacteriophage CI operator sites in Klebsiella pneumoniae 
(Schoefield et al, J Bacteriol 183(23):6947-50 (2001)); the Proteus mirabilis ureR promoter (Poore 
et al., J Bacteriol 183(15):4526-35 (2001)); and the heat-inducible groESL promoter in Listeria 
monocytogenes, and the IPTG inducible promoter in pLEX5BA (Krause et al., J. Mol. Biol. 274: 

35 365 (1997). In another embodiment, which may be useful in Staphylococcus aureus, the promoter 
is a novel inducible promoter system, XylT5, comprising a modified T5 promoter fused to the xylO 
operator from the xylA promoter of Staphylococcus aureus. This promoter is described in U.S. 
Patent Application Serial Number 10/032,393. In another embodiment the promoter may be a two- 
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component inducible promoter system in which the T7 RNA polymerase gene is integrated on xne 
chromosome and is regulated by lacUVS/ lacO (Brunschwig,. E. and Darzins, A. 1992. Gene 
1 1 1:35-41 , and a T7 gene 10 promoter, which is transcribed by T7 RNA polymerase, is fused with a 
lacO operator. In another embodiment the promoter may be the promoters from the plasmids 
pEPEF3 or pEPEF14, which harbor xylose inducible promoters functional in E. faecalis, described 
in U.S. Patent Application Serial No. 10/032,393. Other promoters which may be used are familiar 
to those skilled in the art. In fungi, the gene encoding the gene product may be operably linked to 
the CaACTl promoter (Morschhauser, Mol. Gen. Genet. 257: 412-420 (1998), or other promoters 
familiar to those skilled in the art. It will appreciated that other combinations of organisms and 
promoters may also be used in the present invention. 

In some embodiments, overexpression may be achieved by using homologous 
recombination to replace the natural promoter which drives expression of the proliferation-required 
genes described herein with a regulable promoter. For example, the methods described in U.S. 
Patent Application 09/948,993 may be used to place the gene required for proliferation under the 
control of a regulatable promoter. Examples of gene products, which are encoded by genes that can 
be overexpressed by regulatable promoters introduced by such promoter replacement methods 
include a gene product whose activity or level is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
6214-42397, a gene product comprising an amino acid sequence selected from the group consisting 
of SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

Briefly, in some embodiments of these methods in which natural promoters are replaced by 
regulatable promoters, the cells may be haploid, such as bacterial cells. Regulatable promoters that 
are useful for promoter replacement in bacterial cells include, but are not limited to, the promoters 
described in U.S. Patent Application Serial Number 10/032,393 filed December 21, 2001. A linear 
promoter replacement cassette comprising a regulatable promoter flanked by nucleotide sequences 
having homology to the natural promoter is introduced into the cell. In some embodiments, the 
cassette also comprises a nucleotide sequence encoding a selectable marker or a marker whose 
expression is readily identified. The cassette may be a double stranded nucleic acid or a single 
stranded nucleic acid as described in U.S. Patent Application Serial Number 09/948,993. Upon 
homologous recombination, the natural promoter is replaced with the regulatable promoter, leaving 
the gene required for proliferation under the control of the regulatable promoter. Strains in which 
the gene required for proliferation is under control of the regulatable promoter are grown under 
conditions in which the regulatable promoter provides a level of the proliferation-required gene 
product which is above the level in a wild type cell. For example, the strains may be grown in the 
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presence of an inducer which induces expression from the regulatable promoter, or under conditions 
in which the action of a repressor on the regulatable promoter is reduced or eliminated. 

Alternatively, rather than replacing the native promoters of each of the genes encoding a 
proliferation-required gene product described herein with a single desired replacement promoter, a 
plurality of replacement promoters which provide desired expression levels for the gene products to 
be overexpressed or underexpressed are used. The method is performed as described above except 
that rather than using a single labeled primer complementary to a nucleotide sequence within the 
single replacement promoter, a plurality of labeled primers complementary to suitable nucleotide 
sequences in the plurality of replacement promoters are used. 

Alternatively, in embodiments in which the level or activity of proliferation-required gene 
products described herein is reduced by transcribing an antisense nucleic acid complementary to at 
least a portion of the genes encoding such gene products, the strains may be designed such that the 
length of the nucleotide sequence encoding the antisense nucleic acid is different for each gene. 
Amplification reactions are performed as described above using primers at each end of the gene 
encoding the antisense nucleic acid such that the amplification product corresponding to each gene 
has a unique length or a dye which allows it to be distinguished from other amplification products 
of the same length. Alternatively, the lengths of the nucleotide sequences encoding the antisense 
nucleic acids may not be unique for each gene, but the primers used in the amplification reaction 
may be selected such that the length of the amplification product corresponding to each gene is 
unique. 

In another embodiment, the native promoters may be replaced with promoters which 
include therein or adjacent thereto a unique nucleotide sequence which is distinct from that present 
in the other replacement promoters in the strains in the culture or collection of strains. In this 
embodiment, each promoter includes or has adjacent thereto a unique "tag" which may be used to 
identify strains which proliferate more rapidly or more slowly in the culture or collection of strains. 
The tag may be detected using hybridization based methods or amplification based methods, 
including the amplification method which generates amplification products having a unique size for 
each proliferation required gene described above. 

Alternatively, the native promoter which directs the transcription of the proliferation- 
required genes described herein may rendered regulatable by inserting a regulatory element into the 
chromosome of the cell via homologous recombination such that the regulatory element regulates 
the level of transcription from the promoter. Examples of gene products, which are encoded by 
genes that have promoters which can be rendered regulatable by regulatory elements inserted by 
such methods include a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 
gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, a gene product comprising an amino acid sequence 
selected from the group consisting of SEQ ID NOs.: 42398-78581, a gene product whose activity or 
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level is inhibited by a homologous antisense nucleic acid, a gene product encoded by a homologous 
coding nucleic acid, and a gene product comprising a homologous polypeptide. 

A variety of regulatory elements may be used to regulate the expression of essential gene 
products described herein. The regulatory element may be an operator which is recognized by a 
5 repressor (e.g. lac, tet, araBAD repressors) or a nucleotide sequence which is recognized by a 
transcriptional activator. In some embodiments, the regulatory element may be a transcriptional 
terminator, a nucleotide sequence which introduces a bend in the DNA or an upstream activating 
sequence. A linear regulatory element insertion cassette comprising a regulatory element flanked 
by nucleotide sequences having homology to the natural promoter is introduced into the cell. In 
10 some embodiments, the cassette also comprises a nucleotide sequence encoding a selectable marker 
or a marker whose expression is readily identified. The cassette may be a double stranded nucleic 
acid or a single stranded nucleic acid as described in U.S. Patent Application Serial Number 
09/948,993. Upon homologous recombination, the regulatory element is inserted into the 
chromosome, leaving the gene required for proliferation under the control of the regulatory 
15 element. Strains in which the gene required for proliferation is under control of the regulatory 
element are grown under conditions in which the regulatable promoter provides a level of the 
proliferation-required gene product which is above the level in a wild type cell. For example, the 
strains may be grown in the presence of an inducer which induces expression from the promoter, or 
under conditions in which the action of a repressor on the promoter is reduced or eliminated. It will 
20 be appreciated that the amplification method which generates amplification products having a 
unique size for each proliferation required gene may be used to detect strains which are 
overrepresented or underrepresented in the culture or collection of strains. For example, if desired, 
primers complementary to a nucleotide sequence within the regulatory element may be used in the 
amplification reaction. 

25 The promoter replacement cassette or regulatory element insertion cassette may be a double 

stranded nucleic acid, such as an amplicon generated through PCR or other amplification methods, 
or a single stranded nucleic acid, such as an oligonucleotide. For example, single stranded nucleic 
acids may be introduced into the chromosome using the methods described in Ellis et al., PNAS 98: 
6742-6746, 2001. 

30 In some embodiments, the cell into which the promoter replacement cassette or regulatory 

element insertion cassette is introduced has an enhanced frequency of recombination. For example, 
the cells may lack or have a reduced level or activity of one or more exonucleases which would 
ordinarily degrade the DNA to be inserted into the chromosome. In further embodiments, the cells 
may both lack or have reduced levels of exonucleases and express or overexpress proteins involved 

35 in mediating homologous recombination. For example, if the methods are performed in 
Escherichia coli or other enteric prokaryotes, cells in which the activity of exonuclease V of the 
RecBCD recombination pathway, which degrades linear nucleic acids, has been reduced or 
eliminated, such as recB, recC, or recD mutants may be used. In some embodiments, the cells have 
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mutations in more than one of the recB, recC, and recD genes which enhance the frequency of 
homologous recombination. For example the cells may have mutations in both the recB and recC 
genes. 

The promoter replacement or regulatory element insertion methods may also be performed 
5 in Escherichia coli cells in which the activity of the RecET recombinase system of the Rac 
prophage has been activated, such as cells which carry an sbcA mutation. The RecE gene of the rac 
prophage encodes ExoVHI a 5'-3' exonuclease, while the RecT gene of the Rac prophage encodes a 
single stranded DNA binding protein which facilitates renaturation and D-loop formation. Thus, 
the gene products of the RecE and RecT genes or proteins with analogous functions facilitate 
1 0 homologous recombination. The RecE and RecT genes lie in the same operon but are normally not 
expressed. However, sbcA mutants activate the expression the RecE and RecT genes. In some 
embodiments, the methods may be performed in cells which carry mutations in the recB and recC 
genes as well as the sbcA mutation. The RecE and RecT gene may be constitutively or 
conditionally expressed. For example, the methods may be performed in E. coli strain JC8679, 
1 5 which carries the sbc A23 , recB2 1 and recC22 mutations . 

In some embodiments, the methods may be performed in Escherichia coli cells in which 
recombination via the RecF pathway has been enhanced, such as cells which carry an sbcB 
mutation. 

It will be appreciated that the RecE and RecT gene products, or proteins with analogous 

20 functions may be conditionally or constitutively expressed in prokaryotic organisms other than E. 
coli. In some embodiments, these proteins may be conditionally or constitutively expressed in 
Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 

25 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 

30 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

35 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudornonas syringae, Salmonella bongori, 
Salmonella cholerasius, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Sabnonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
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Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. For example, 
5 plasmids encoding these gene products may be introduced into the organism. If desired, the coding 
sequences encoding these gene products may be optimized to reflect the codon preferences of the 
organism in which they are to be expressed. Similarly, in some embodiments, the organism may 
contain mutations analogous to the recB, recC, recD, sbcA or sbcB mutations which enhance the 
frequency of homologous recombination. 
1 0 In further embodiments, the promoter replacement or regulatory element insertion methods 

may be conducted in cells which utilize the Red system of bacteriophage lambda (X) or analogous 
systems from other phages to enhance the frequency of homologous recombination. The Red 
system contains three genes, (y, (3 and exo whose products are the Gam, Bet and Exo proteins (see 
Ellis et al. PNAS 98:6742-6746, 2001. The Gam protein inhibits the RecBCD exonuclease V, thus 
15 permitting Beta and Exo to gain access to the ends of the DNA to be integrated and facilitating 
homologous recombination. The Beta protein is a single stranded DNA binding protein that 
promotes the annealing of a single stranded nucleic acid to a complementary single stranded nucleic 
acid and mediates strand exchange. The Exo protein is a double-stranded DNA dependent 5 '-3' 
exonuclease that leaves 3' overhangs that can act as substrates for recombination. Thus, 
20 constitutive or conditional expression of the X Red proteins or proteins having analogous functions 
facilitates homologous recombination. 

It will be appreciated that the X Beta, Gam and Exo proteins, or proteins with analagous 
functions may be expressed constitutively or conditionally in prokaryotic organisms other than E. 
coli. In some embodiments, these proteins may be conditionally or constitutively expressed in 
25 Acinetobacter baumannii, Anaplasma margmale, Aspergillus fumigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkliolderia cepacia, 
Burkholderia fungorum, Burkliolderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
30 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma eapsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
35 monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
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Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringde, SalmoneaiT mMgbfi, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus nations, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulniflcans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. For example, 
plasmids encoding these gene products may be introduced into the organism. If desired, the coding 
sequences encoding these gene products may be optimized to reflect the codon preferences of the 
organism in which they are to be expressed. 

In some embodiments, the cells may have an increased frequency of homologous 
recombination as a result of more than one of the aforementioned characteristics. In some 
embodiments, the enhanced frequency of recombination may be a conditional characteristic of the 
cells which depends on the culture conditions in which the cells are grown. For example, in some 
embodiments, expression of the X Red Gam, Exo, and Beta proteins or recE and recT proteins may 
be regulated. Thus, the cells may have an increased frequency of homologous recombination as a 
result of any combination of the aforementioned characteristics. For example, in some 
embodiments, the cell may carry the sbcA and recBC mutations. 

In some embodiments, a linear double stranded DNA to be inserted into the chromosome of 
the organism is introduced into an organism constitutively or conditionally expressing the recE and 
recT or the X Beta, Gam and Exo proteins or proteins with analogous functions as described above. 
In some embodiments, the organism may be Acinetobacter baumannii, Anaplasma marginale, 
Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bdrdetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida par apsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
) cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
> haemolytica, Pasteurella rnultocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
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Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolytwus, SfrepmZdTctts 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasrna 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulniflcans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments, the double stranded DNA may be introduced into an organism having the recBC and 
sbcA mutations or analogous mutations. 

In other embodiments, a single stranded DNA to be inserted into the chromosome of the 
organism is introduced into an organism expressing the X Beta protein or a protein with an 
analogous function. In some embodiments the single stranded DNA is introduced into an organism 
expressing both the X Beta and Gam proteins or proteins with analogous functions. In further 
embodiments, the single stranded DNA is introduced into an organism expressing the X Beta, Gam 
and Exo proteins or proteins with analogous functions. The X proteins or analogous proteins may 
be expressed constitutively or conditionally. In some embodiments, the organism may be 
Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida la-usei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasrna 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. 
'< In some embodiments, the linear nucleic acid may be introduced into the chromosome of a 

first organism which has an enhanced frequency of homologous recombination and then transferred 
to a second organism which is less amenable to direct application of the present methods. For 
example, the linear nucleic acid may be introduced into the chromosome of E. coli and transferred 
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into a second organism via conjugation or transduction. After introduction into the second 
organism, the nucleic acid is inserted into the chromosome of the second organism via homologous 
recombination, thereby effectively transferring the regulatory element from the chromosome of the 
first organism into the corresponding location in the chromosome of the second organism. 
5 In other embodiments, the cells may be diploid cells, such as fungal cells, hi some 

embodiments, one copy of the gene encoding the proliferation-required gene product may be 
disrupted, rendering it inactive. In further embodiments, one copy of the gene encoding the 
proliferation-required gene product may be disrupted and the other copy of the gene encoding the 
proliferation-required gene product may be placed under the control of a regulatable promoter. 

10 Such strains may be generated by disrupting the first copy of the gene encoding the proliferation- 
required gene product by homologous recombination using a disruption cassette comprising a 
nucleotide sequence encoding an expressible dominant selectable marker flanked on each side by 
nucleic acids homologous to the target sequence to be disrupted. The second copy of the gene 
encoding the proliferation-required gene product may be placed under the control of a regulatable 

15 promoter by homologous recombination using a promoter replacement cassette comprising a 
regulatable promoter flanked on each side by nucleic acids homologous to the natural promoter for 
the proliferation-required gene. The promoter replacement cassette may also include a nucleotide 
sequence encoding a selectable marker located 5' of the regulatable promoter but between the 
nucleic acids homologous to the natural promoter. 

20 In other embodiments, overexpression may be achieved by operably linking a proliferation- 

required gene product described herein to a desired promoter in a vector. The vector may be a 
vector which replicates extrachromosomally or a vector which integrates into the chromosome. For 
example, if the vector is to be used in bacterial cells, the vector may be a pBR322 based vector or a 
bacteriophage based vector such as PI or lambda. If the vector is to be used in Saccharomyces 

25 cerevisae, it may be a vector based on the 2 micron circle or a vector incorporating a yeast 
chromosomal origin of replication. If the vector is to be used in mammalian cells, it may be a 
retroviral vector, SV40 based vector, a vector based on bovine papilloma virus, a vector based on 
adenovirus, or a vector based on adeno-associated virus. If the vector is to be used in Candida 
albicans it may be a vector comprising a promoter selected from the group consisting of the 

30 CaPCKl, MET25, MAL2, PH05, GAL1,10, STE2 or STE3 promoters. In some embodiments, the 
vectors described in the following publications may be used: CIplO, an efficient and convenient 
integrating vector for Candida albicans. Murad et al., Yeast 16(4):325-7 (2000); Transforming 
vector pCPW7, Kvaal et al., : Infect Immun 67(12):6652-62 (1999); Transforming vector 
pCWOP16, Kvaal et al., : Infect Immun 65(U):4668-75 (1997); double-ARS vector, pRMl, to be 

35 used for direct cloning in Ca by complementation of the histidine auxotrophy of strain CA9, Pla et 
al., Gene 165(1): 115-20 (1995); pMK16, that was developed for the transformation of C. albicans 
and carries an ADE2 gene marker and a Candida autonomously replicating sequence (CARS) 
element promoting autonomous replication (cited in Sanglard and Fiechter Yeast 8(12): 1065-75 
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(1992); A plasmid vector (denoted pRC2312) was constructed, which replicates autonomously in 
Escherichia coli, Saccharomyces cerevisiae and Candida albicans. It contains LEU2, URA3 and an 
autonomously replicating sequence (ARS) from C. albicans, Cannon et al., Mol Gen Genet 235(2- 
3):453-7 (1992); Expression vector (CIplO-MAL2p) for use in Candida albicans has been 
5 constructed in which a gene of interest can be placed under the control of the CaMAL2 maltase 
promoter and stably integrated at the CaRPIO locus (Backen et al., Yeast 16(12): 1 121-9 (2000)); 
(Volker, R. S., A. Sonneborn, C. E. Leuker, and J. F. Ernst. 1997. Efglp, an essential regulator of 
morphogenesis of the human pathogen Candida albicans, is a member of a conserved class of 
bHLH proteins regulating morphogenetic processes in fungi. EMBO 16:1982-1991.); and a C. 

10 albicans transformation vector containing the C. albicans URA3 gene, a Candida ARS sequence, 
and a portion of the Saccharomyces cerevisiae 2 microns circle containing the replication origin 
was constructed. Goshorn et al., Infect Immun 60(3):876-84 (1992). A variety of other vectors 
suitable for use in foregoing organisms or in any other organism in which the present invention is to 
be practiced are familiar to those skilled in the art. 

15 Underexpression of a proliferation-required gene product described herein may be obtained 

in a variety of ways. For example, in one embodiment underexpression of the proliferation- 
required gene product may be achieved by providing an agent, such as an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, an 
antisense nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, 

20 or 500 consecutive nucleotides of a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213, a nucleic acid complementary to a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 6214-42397, a nucleic acid complementary to 
a nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of a nucleotide sequence selected from the group consisting of SEQ ID 

25 NOs.: 6214-42397, a nucleic acid complementary to a nucleic acid which encodes a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581, a nucleic acid complementary to a nucleic acid which encodes at least 5, 10, 15, 20, 25, 30, 
35, 40, 50, 75, 100, or 150 consecutive amino acids of a polypeptide sequence selected from the 
group consisting of SEQ ID NOs.: 42398-78581, a homologous antisense nucleic acid, an antisense 

30 nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of a homologous nucleic acid, a nucleic acid complementary to a 
homologous coding nucleic acid, a nucleic acid complementary to at least 10, 15, 20, 25, 30, 35, 40, 
50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of a homologous coding nucleic acid, 
a nucleic acid complementary to a nucleic acid which encodes a homologous polypeptide, or a 

35 nucleic acid complementary to a nucleic acid which encodes at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 
75, 100, or 150 consecutive amino acids of a homologous polypeptide, which reduces the level or 
activity of the gene product within the cell. In one embodiment, the agent may comprise an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
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ID NOs.: 1-6213 which is complementary to a nucleic acid encoding the proliferation-required gene 
product or complementary to a portion of a nucleic acid encoding the proliferation-required gene 
product. 

In one example of antisense-inhibition-based underexpression, a nucleic acid which 
5 encodes the antisense nucleic acid may be operably linked to a regulatable promoter. When grown 
under appropriate conditions, such as media containing an inducer of transcription or an agent 
which alleviates repression of transcription, the antisense nucleic acid is expressed in the cell, 
thereby reducing the level or activity of the gene product within the cell. In some embodiments, the 
concentration of the inducer of transcription or the agent which alleviates repression of transcription 
10 may be varied to provide optimal results. Such methods have been described previously herein and 
in U.S. Patent Application Serial Number 09/815,242, U.S. Patent Application Serial Number 
09/492,709, U.S. Patent Application Serial Number 09/711,164, or U.S. Patent Application Serial 
Number 09/741,669. 

Alternatively, underexpression of a proliferation-required gene product described herein 

15 may be achieved by constructing strains in which the expression of the gene product is under the 
control of a constitutive or regulatable promoter using methods such as those described above with 
respect to methods in which the gene product is overexpressed. To provide cells which 
underexpress the gene product, the cells are grown under conditions in which the gene product is 
expressed at a level lower than that of a wild type cell. For example, the cells may be grown under 

20 conditions in which a repressor reduces the level of transcription from the regulatable promoter. 

In other embodiments, underexpression may be achieved by operably linking the gene 
required for proliferation to a desired promoter in a vector as described above with respect to 
embodiments in which gene products required for proliferation are overexpressed. In some 
embodiments, the vector may be present in cells in which the chromosomal copy or copies of the 

25 gene has been disrupted. 

Examples of gene products, which are encoded by genes that can be underexpressed using 
methods such as those described above with respect to methods in which the gene product is 
overexpressed include a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 

30 gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, a gene product comprising an amino acid sequence 
selected from the group consisting of SEQ ID NOs.: 42398-78581, a gene product whose activity or 
level is inhibited by a homologous antisense nucleic acid, a gene product encoded by a homologous 
coding nucleic acid, and a gene product comprising a homologous polypeptide. 

35 One embodiment of the invention includes a method for identifying a gene product 

described herein on which a compound which inhibits the proliferation of an organism acts. The 
method employs a culture which comprises a mixture of strains of the organism. At least some of 
the strains in the culture overexpress a different gene product which is required for the proliferation 
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of the organism. Preferably, each of the strains in the culture overexpresses a different gene 
product which is required for proliferation of the organism (i.e. all of the strains in the culture 
overexpress a gene product which is required for proliferation of the organism). For example, the 
gene product which is overexpressed in each strain may be a gene product whose activity or level is 
5 inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 6214-42397, a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398-78581, a gene 
product whose activity or level is inhibited by a homologous antisense nucleic acid, a gene product 
10 encoded by a homologous coding nucleic acid, and a gene product comprising a homologous 
polypeptide. 

Strains that overexpress the proliferation-required gene product may be obtained using the 
methods described above. The culture may comprise any number of strains which overexpress a 
gene product required for proliferation. For example the culture may comprise at least two strains, 

15 at least 10 strains, at least 20 strains, at least 30, strains, at least 50 strains, at least 100 strains, at 
least 300 strains or more than 300 strains which overexpress a gene product required for 
proliferation. In some embodiments, the culture may comprise strains which in aggregate 
overexpress all or most of the gene products required for proliferation of the organism. 

The culture is contacted with a compound which inhibits proliferation of the organism. The 

20 compound may be a candidate drug compound obtained from any source. For example, the 
compound may be a compound generated using combinatorial chemistry, a compound from a 
natural product library, or an impure or partially purified compound, such as a compound in a 
partially purified natural extract. The culture is contacted with a sufficient concentration of the 
compound to inhibit the proliferation of strains of the organism in the culture which do not 

25 overexpress the gene product on which the compound acts, such that strains which overexpress said 
gene product on which the compound acts proliferate more rapidly in the culture than strains which 
do not overexpress said gene product on which said compound acts. Thus, after a sufficient period 
of time, the strain which overexpresses the gene product on which the compound acts will be more 
prevalent in the culture than strains which do not overexpress the gene product on which the 

30 compound acts. In a preferred embodiment, the growth conditions and incubation period are 
selected so that only one strain, the strain overexpressing the target of the compound, is recovered 
from the culture. Thus, in one embodiment, a plurality of cultures containing a plurality of strains 
each of which overexpresses a different proliferation-required gene product may be grown in the 
presence of varying concentrations of the compound. In addition to varying the compound 

35 concentrations, in embodiments where expression of the proliferation-required gene product is 
under the control of a regulatable promoter, the plurality of cultures may be grown at varying 
concentrations of an agent which regulates the level of expression from the promoter, such as an 
inducer or an agent which reduces the effect of a repressor on transcription from the promoter. It 
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will be appreciated, that the cultures may be grown in liquid medium in the presence of the 
compound whose target is to be identified (and where appropriate in the presence of an agent which 
regulates the level of expression from the promoter) or alternatively, a liquid culture comprising the 
strains which overexpress the proliferation-required gene products may be grown in the absence of 
5 the compound whose target is to be identified and then introduced onto a solid medium containing 
the compound (and, where appropriate, also containing an agent which regulates the level of 
expression from the promoter). 

The identity of the overexpressed gene product which is the target of the compound may be 
determined using a variety of methods. For example, in some embodiments of the present 

10 invention, the nucleic acids present in the culture or collection of strains which was contacted with 
the compound may be compared to the nucleic acids present in a control culture or collection of 
strains which was not contacted with the compound to identify nucleic acids which are 
overrepresented in the culture or collection of strains contacted with the test compound relative to 
the control culture or collection of strains. Alternatively, in some embodiments, the nucleic acids 

15 present in a culture or collection of strains contacted with the test compound may be analyzed to 
identify those nucleic acids which are present without comparison to a control culture or collection 
of strains. 

In some embodiments, the strains which proliferated more rapidly in the culture or 
collection of strains, i.e. strains having an enhanced ability to proliferate in the presence of a test 

20 compound relative to other strains in the culture or collection of strains, are identified as follows. 
Amplification products which are correlated with each of the overexpressed genes and which are 
distinguishable from one another are obtained from a culture or collection grown in the presence of 
a test compound. The amplification products are distinguished from one another to determine 
whether a particular amplification product is overrepresented in the culture or collection of strains. 

25 In some embodiments, the amplification products corresponding to each of the gene products have 
lengths which permit them to be distinguished from one another. In another embodiment, one or 
more of the amplification products have similar or identical lengths but are distinguishable from 
one another based on a detectable agent, such as a dye, attached thereto. In some embodiments, 
amplification products which are overrepresented are identified by comparing the amplification 

30 products from the culture or collection of strains which was contacted with the test compound to the 
amplification products from a culture or collection of strains which was not contacted with the test 
compound. Alternatively, amplification products which are overrepresented may be identified by 
simply identifying the amplification products obtained from the culture or collection of strains 
contacted with the test compound (for example, only one or a few strains may have proliferated in 

35 the presence of the test compound). The above methods for generating distinguishable 
amplification products may be used in conjunction with any of the methods for generating strains 
which overexpress gene products required for proliferation described herein in order to facilitate the 



179 



WO 02/077183 PCT7US02/09107 

identification of strains which proliferate more rapidly or more slowly in the presence of a test 
compound. 

For example, in some embodiments of the present invention, each of the native promoters 
of each of the genes encoding gene product required for proliferation are replaced by a single 
5 desired replacement promoter. After growth of the culture or collection of strains containing the 
stains in which the promoters have been replaced in the presence of a test compound for a desired 
period of time, an amplification reaction is performed on nucleic acids obtained from the culture as 
follows. 

The nucleic acids from the culture or collection of strains may be divided into at least two 

10 aliquots if desired. In a preferred embodiment the nucleic acids from the culture or collection of 
strains are divided into four aliquots. A single primer complementary to a nucleotide sequence 
within the replacement promoter , within the proliferation required genes, or within nucleic acid 
sequences adjacent to the promoter or proliferation required genes is divided into at least two 
portions, one portion for each aliquot of nucleic acids. Each portion of the primer is labeled with a 

15 distinct detectable dye, such as the 6FAM™, TET™, VIC™, HEX™, NED™, and PET™ dyes 
obtainable from Applied Biosystems (Foster City, CA). For example, the DS-31 or DS-33 dye sets 
available from Applied Biosystems (Foster City, CA) may be used to label the primers. 
Alternatively, the HEX™, NED, JOE, TMR and TET™ dyes available from Amersham 
Biosciences may be used. Thus, if the nucleic acids from the culture are not divided into aliquots, a 

20 single primer labeled with a single dye may be used. If the nucleic acids from the culture are 
divided into aliquots, at least 2, at least 3, at least 4 or more than 4 primers labeled with 
distinguishable dyes may be used. Each of the portions of labeled primers are added to each of the 
aliquots of the nucleic acids from the culture or collection of strains such that each aliquot of 
nucleic acid receives a single labeled primer with a single detectable dye thereon. In some 

25 embodiments, the primers are divided into 3 portions, 4 portions or more than 4 portions, with each 
portion having a dye which is distinguishable from the dyes on the other portions thereon. 

Each of the aliquots of nucleic acids also receives a set of unlabeled primers, with each of 
the unlabeled primers being complementary to a nucleotide sequence within the promoter, within a 
nucleotide sequence which is unique to one of the genes encoding gene products required for 

30 proliferation which were placed under the control of the replacement promoter, or within nucleotide 
sequences adjacent to the promoter or proliferation required genes. Each of the aliquots receives 
primers unique to 1/N proliferation required genes which were placed under the control of the 
replacement promoter, where N is the number of aliquots (i.e. if the culture or collection of strains 
consisted of 100 strains in which a gene required for proliferation was placed under the control of 

35 the replacement promoter and was divided into four aliquots, then each of the four aliquots of 
nucleic acids from the culture or collection of strains would receive primers complementary to 25 
of the genes). The unlabeled primers are selected so that each will yield an amplification product 
having a length distinguishable from the length of the amplification product produced with the other 
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unlabeled primers. Preferably, the amplification products are between about 100-about 400 
nucleotides in length, but any lengths which may be distinguished from each other may be used. In 
addition, in some of the embodiments some of the amplification products may have identical or 
very similar lengths but be distinguishable from one another due to labeling with distinguishable 
5 dyes. 

A nucleic acid amplification reaction is conducted on each of the nucleic acid aliquots. The 
amplification products are then separated by length to identify amplification products having 
increased representation in the culture or collection of strains (i.e. amplification products derived 
from cells which proliferated more rapidly in the culture or collection of strains). The amplification 

10 products are then correlated with the corresponding genes to determine which strains proliferated 
more rapidly in the culture or collection of strains. If desired, amplification products having 
increased representation in the culture may be identified by comparing the amplification products 
obtained from a culture or collection of strains which was contacted with the compound to 
amplification products obtained from a control culture or collection of strains which was not 

15 contacted with the compound. Alternatively, if desired, the amplification products which are 
obtained from a culture which was contacted with the compound may be directly identified without 
comparison to a control culture which was not contacted with the compound. 

For example, in some embodiments, the amplification products from each of the nucleic 
acid aliquots are pooled and subjected to capillary electrophoresis. The amplification products are 

20 detected by detecting the fluorescent dyes attached thereto and their lengths are determined to 
identify those amplification products having increased or decreased representation in the culture or 
collection of strains. Figures 2A and 2B illustrate one embodiment of this method in which the 
absence of an amplification product from an amplification reaction performed on a culture 
comprising a plurality of strains underexpressing genes required for proliferation indicates that a 

25 test compound acts on the gene corresponding to the missing amplification product. It will be 
appreciated that the method may also be used to identify an amplification product which is 
overrepresented in an amplification reaction conducted on a culture or collection of strains 
overexpressing genes required for proliferation because the test compound acted on the 
corresponding gene. 

30 Alternatively, in another embodiment, a first amplification reaction is performed on nucleic 

acids obtained from a culture or collection of strains which was contacted with the compound using 
a first primer complementary to a nucleotide sequence present upstream or downstream of all of the 
overexpressed genes (such as a primer complementary to a nucleotide sequence in a replacement 
promoter upstream of all of the overexpressed genes) and a set of primers complementary to a 

35 nucleotide sequence unique to each of the strains (such as a primer complementary to a nucleotide 
sequence within each of the proliferation-required genes). One of the two amplification primers for 
each of the proliferation required genes is labeled with a dye as described above. Preferably, the 
common primer complementary to a nucleotide sequence upstream or downstream of all of the 
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overexpressed genes is labeled with the dye. The primers used in the amplification reaction are 
designed so that the amplification product corresponding to each proliferation-required gene has a 
unique length or a dye which allows it to be distinguished from other amplification products of the 
same length. A second amplification reaction is conducted on a control culture or collection of 
5 strains which was not contacted with the compound using the same primers as in the first 
amplification reaction. The amplification products from the first amplification reaction are 
compared to those from the second amplification reaction to identify one or more amplification 
products which are overrepresented in the culture or collection of strains. For example, the 
amplification products from the first amplification reaction may be run in a separate lane of a 

10 polyacrylamide gel or a separate capillary than the amplification products from the second 
amplification reaction and the two lanes or capillaries are compared to one another. If desired, in 
the embodiment where the amplification products from the first amplification reaction are run in a 
different lane or capillary than the amplification products from the second amplification reaction, 
the same dye may be used to label the primers in the first and second amplification reactions. 

15 Alternatively, if desired, different dyes may be used to label the primers in the first and second 
amplification reactions. If desired, in the embodiment where the amplification products from the 
first amplification reaction are run in a different lane or capillary than the amplification products 
from the second amplification reaction, the same dye may be used to label the primers in the first 
and second amplification reactions. Alternatively, if desired, different dyes may be used to label 

20 the primers in the first and second amplification reactions. 

Alternatively, in some embodiments, the primers in the second amplification reaction are 
labeled with a different dye which is distinguishable from the dye used in the first amplification 
reaction. In this embodiment, the amplification reactions may be pooled and ran in the same lane 
on a polyacrylamide gel or in the same capillary and the products from each amplification reaction 

25 are compared by comparing the amount of each dye present for each amplification product. Figures 
3A and 3B illustrate one embodiment of this method in which the absence of an amplification 
product from the amplification reaction performed on a culture comprising a plurality of strains 
underexpressing genes required for proliferation which was contacted with the compound indicates 
that a test compound acts on the gene corresponding to the missing amplification product. It will be 

30 appreciated that the method may also be used to identify an amplification product which is 
overrepresented in an amplification reaction conducted on a culture or collection of strains 
overexpressing genes required for proliferation because the test compound acted on the 
corresponding gene. 

If desired, rather than dividing the culture into aliquots, individual amplification reactions 
35 may be conducted on nucleic acids obtained from the culture or collection of strains. Each 
amplification reaction contains primers which will yield an amplification product specific for only 
one of the proliferation required genes. The resulting amplification products from each of the 
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individual amplification reactions are pooled and amplification products having increased 
representation in the culture are identified as described above. 

In another embodiment, a culture or collection of strains in which gene products required 
for proliferation are overexpressed from regulatable promoters which replaced the native promoters 

5 of the genes encoding these gene products is allowed to grow in the presence of a test compound for 
a desired number of generations. Preferably, the culture or collection of strains is allowed to grow 
in the presence of the test compound for at least 20 generations. Nucleic acids are isolated from the 
culture or collection of strains and an amplification reaction is performed using a primer which is 
complementary to a nucleotide sequence within the replacement promoter(s) or a nucleotide 

10 sequence adjacent to the a 5' end thereof and primers which are complementary to a nucleotide 
sequence within the proliferation required genes or nucleotide sequences adjacent thereto. The 
resulting amplification product(s) is directly sequenced using a primer complementary to a 
nucleotide sequence within the replacement promoter. 

In one embodiment of the present invention, the vector containing the nucleotide sequence 

15 encoding the proliferation-required gene product is obtained from a strain which proliferated more 
rapidly in the culture using methods such as plasmid preparation techniques. Nucleic acid 
sequencing techniques are then employed to determine the nucleotide sequence of the gene which 
was overexpressed. 

Alternatively, the identity of the overexpressed gene product which is the target of the 

20 compound may be determined by performing a nucleic acid amplification reaction, such as a 
polymerase chain reaction (PCR), to identify the nucleotide sequence of the gene which was 
overexpressed. For example, aliquots of a nucleic acid preparation, such as a purified plasmid, 
from the strain which is recovered from the culture may each be contacted with pairs of PCR 
primers which would amplify a different proliferation-required gene to determine which pair of 

25 primers yields an amplification product. 

An alternative method for determining the identity of the gene product described herein 
which is the target of the compound involves obtaining a nucleic acid array, such as a DNA chip, 
which contains each of the proliferation-required genes which were overexpressed in the strains in 
the culture. Each proliferation-required gene occupies a known location in the array. A nucleic 

30 acid preparation, such as a plasmid preparation, from the recovered strain is labeled with a 
detectable agent, such as radioactive or fluorescent moiety, and placed in contact with the nucleic 
acid array under conditions which permit the labeled nucleic acid to hybridize to complementary 
nucleic acids on the array. The location on the array to which the labeled nucleic acids hybridize is 
determined to identify the gene which was overexpressed in the recovered strain. If desired the 

35 hybridized nucleic acids from a culture which was contacted with the compound may be compared 
to the hybridized nucleic acids from a control culture which was not contacted with the compound. 
Alternatively, the hybridized nucleic acids from a culture which was contacted with the compound 
may be directly identified without comparison to nucleic acids from a control culture. 
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In some instances, more than one strain may proliferate more rapidly in the presence of the 
compound. This may result from a variety of causes. For example, the concentration of the 
compound may not have been high enough to restrict proliferation only to cells which overexpress 
one gene product (i.e. the target gene product). While strains which overexpress the target gene 
5 product will be the most prevalent strain in the culture, other strains may also have proliferated. In 
such instances, the identity of the gene product in the strain which is most prevalent in the culture 
may be identified by quantitating the levels of each of the genes encoding proliferation-required 
proteins in the culture. This may be accomplished by quantitative PCR, DNA sequencing, 
hybridization, or array technology as described above. 

10 In other instances, multiple strains will exhibit more rapid proliferation in the culture as a 

result of a common functional attribute. For example, the strains which proliferate more rapidly 
may each overexpress a gene product with a common enzymatic activity, such as serine protease 
activity for example. Alternatively, the strains which proliferate more rapidly may each 
overexpress a gene product with a common functional domain, such as a cAMP binding domain. In 

1 5 such instances, the common attribute of the strains which proliferate more rapidly may provide 
information as to the mode of action of the compound or the biochemical activity of the target of 
the compound. For example, if all of the overexpressed genes in the strains which proliferated 
more rapidly are serine proteases, the compound acts by inhibiting serine protease activity and the 
target protein is a serine protease. If desired, the compound may be derivatized and the efficacy of 

20 the derivatized compound against each of the strains which proliferated more rapidly may be 
assessed as described herein in order to identify derivatives which are capable of interacting with a 
wide range of targets sharing a common activity or binding site (i.e. derivatives which have a 
greater ability to inhibit the proliferation of all the strains than the original compound) or to identify 
derivatives having greater specificity for a desired target (i.e. derivatives which have a greater 

25 specificity for one of the strains than the original compound). For example, it is possible that a 
nonessential gene product expressed in the cell might also bind to the initial test compound in 
addition to the gene product required for proliferation. In such an instance, it is desirable to obtain 
a derivative of the initial test compound which is specific for the gene product required for 
proliferation. In addition, it is possible that two gene products required for proliferation might bind 

30 to the initial test compound but specificity for one of the gene products is desired. 

Rather than employing a single culture which contains multiple strains each of which 
overexpresses a proliferation-required gene product described herein, the methods of the present 
invention may be performed using an array of individual strains (i.e. a collection of strains) each of 
which overexpresses a different proliferation-required gene product. For example, individual 

35 strains each overexpressing a different proliferation-required gene product may be grown in 
different wells of a multiwell plate. Each well is contacted with the compound (and, where 
appropriate an agent which regulates the level of expression from the promoter). The level of 
proliferation of the strains in each of the wells is determined to identify a strain which proliferated 
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more rapidly. The identity of the overexpressed gene product in the strain that proliferated more 
rapidly is determined as described above. 

In another embodiment, individual strains each overexpressing a different proliferation- 
required gene product (i.e. a collection of strains) are grown at different locations on a solid 
5 medium, such as an agar plate. The medium contains the compound and where appropriate an 
agent which regulates the level of expression from the promoter). The level of proliferation of each 
of the strains is determined to identify a strain which proliferated more rapidly. The identity of the 
overexpressed gene product in the strain that proliferated more rapidly is determined as described 
above. 

10 The above methods may be used to prioritize compound development or to determine 

whether the compound has been previously identified or whether the target of the compound is the 
target of a previously identified drug. In particular, if the product is a natural product, it is 
advantageous to determine whether it has been previously identified prior to investing significant 
effort in developing it. Thus, in some embodiments of the present invention, the target of a partially 

15 purified or purified natural product or a compound produced by combinatorial chemistry is 
identified using the methods described above and compared to the targets of known drugs. If the 
target is identical to that of a known drug, further development of the compound is halted. 

Alternatively, an array of strains each of which overexprcsses a different gene product 
described herein (i.e. a collection of strains) is grown on solid medium containing a compound to be 

20 evaluated. The location of each strain in the array and the gene product overexpressed by that strain 
is known. The pattern of colonies which grow in the presence of the compound is evaluated and 
compared to the pattern of colonies which grow in the presence of previously identified drugs. If 
the pattern of colonies which grow in the presence of the compound being evaluated is the same as 
the pattern of colonies which grow in the presence of a previously identified drug, further 

25 development of the compound is halted. 

Additionally in some embodiments, the sequence of the gene product in a strain which 
proliferated more rapidly in the assays described above is compared to the sequence of gene 
products from heterologous organisms to determine the likely spectrum of species whose growth 
would be inhibited by the compound. If the gene product has a high degree of homology to gene 

30 products from heterologous species, it is likely that the compound would also inhibit the growth of 
these heterologous species. Homology may be determined using any of a variety of methods 
familiar to those skilled in the art. For example, homology may be determined using a computer 
program such as BLASTP or FASTA. The ability of the compound to inhibit the growth of the 
heterologous species may then be confirmed by comparing the growth of cells of the heterologous 

3 5 species in the presence and absence of the compound. 

Current methods for identifying the target of compounds which inhibit cellular proliferation 
are laborious and time consuming. The above methods may be employed to allow the targets of a 
large number of compounds to be rapidly identified. In such methods, the methods described above 
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are simultaneously performed for each of a large number of compounds. For example, the 
compounds may be members of a library of compounds generated using combinatorial chemistry or 
members of a natural product library. In such methods, a plurality of cultures each comprising a 
plurality of strains each of which overexpresses a different gene product required for proliferation 
5 or a plurality of collections of individual strains each of which overexpresses a different gene 

product required for proliferation is obtained. Each culture or collection of strains is contacted with 
a different compound in the library and the target of the compound is identified as described above. 

In another embodiment, the gene product described herein on which a compound which 
inhibits the proliferation of an organism acts is identified using a culture which comprises a mixture 

10 of strains of the organism including strains which underexpress a different gene product which is 
required for proliferation of the organism (i.e. at least some of the strains in the culture 
underexpress a gene product which is required for proliferation of the organism). Preferably, each 
of the strains in the culture underexpress a different a gene product which is required for the 
proliferation of the organism (i.e. all of the strains in the culture underexpress a gene product which 

15 is required for the proliferation of the organism). In some embodiments, the culture comprises at 
least one strain which underexpresses a gene product selected from the group consisting of a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 

20 42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

Strains underexpressing the proliferation-required gene products described herein may be 

25 obtained using the methods described above. The culture may comprise any number of strains. For 
example the culture may comprise at least two strains, at least 10 strains, at least 20 strains, at least 
30, strains, at least 50 strains, at least 100 strains, at least 300 strains or more than 300 strains which 
underexpress a gene product required for proliferation. In some embodiments, the strains in the 
culture in aggregate may underexpress all or most of the gene products required for proliferation of 

30 the organism. 

The culture is contacted with a compound which inhibits proliferation of the organism. The 
compound may be a candidate drug compound obtained from any source. For example, the 
compound may be a compound generated using combinatorial chemistry, a compound from a 
natural product library, or an impure or partially purified compound, such as a compound in a 
35 partially purified natural extract The culture is contacted with a sufficient concentration of the 
compound to inhibit the proliferation of strains of the organism in the culture which underexpress 
the gene product on which the compound acts, such that strains which do not underexpress the gene 
product on which the compound acts proliferate more rapidly in the culture than strains which do 
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underexpress said gene product on which said compound acts. Thus, after a sufficient period of 
time, the strain which underexpresses the gene product on which the compound acts will be less 
prevalent in the culture than strains which do not underexpress the gene product on which the 
compound acts. In one embodiment, the growth conditions and incubation period are selected so 
5 that only one strain, the strain underexpressing the target of the compound, proliferates at a reduced 
rate in the culture. In another embodiment, the growth conditions may be selected so that the strain 
underexpressing the target of the compound is not recovered from the culture. Thus, in one 
embodiment, a plurality of cultures containing a plurality of strains each of which underexpresses a 
different proliferation-required gene product may be grown in the presence of varying 

10 concentrations of the compound. In addition to varying the compound concentrations, in 
embodiments where expression of the proliferation-required gene product is under the control of a 
regulatable promoter, the plurality of cultures may be grown at varying concentrations of an agent 
which regulates the level of expression from the promoter, such as an inducer or an agent which 
reduces the effect of a repressor on transcription from the promoter. It will be appreciated, that the 

15 cultures may be grown in liquid medium in the presence of the compound whose target is to be 
identified (and where appropriate in the presence of an agent which regulates the level of expression 
from the promoter) or alternatively, a liquid culture comprising the strains which underexpress the 
proliferation-required gene products may be grown in the absence of the compound whose target is 
to be identified and then introduced onto a solid medium containing the compound (and, where 

20 appropriate, also containing an agent which regulates the level of expression from the promoter). 

The identity of the underexpressed gene product which is the target of the compound may 
be determined using a variety of methods. For example, in some embodiments of the present 
invention, the nucleic acids present in the culture or collection of strains which was contacted with 
the compound may be compared to the nucleic acids present in a control culture or collection of 

25 strains which was not contacted with the compound to identify nucleic acids which are 
underrepresented in the culture or collection of strains contacted with the test compound relative to 
the control culture or strains. Alternatively, in some embodiments, the nucleic acids present in a 
' culture or collection of strains contacted with the test compound may be analyzed to identify those 
nucleic acids which are missing or present at reduced levels without comparison to a control culture 

30 or collection of strains. 

In some embodiments of the present invention, the strains which proliferated more slowly 
in the culture or collection of strains, i.e. strains having an decreased ability to proliferate in the 
presence of a test compound or which do not proliferate in the presence of a test compound, are 
identified as follows. Amplification products which are correlated with each of the underexpressed 

35 genes and which are distinguishable from one another are obtained from a culture or collection 
grown in the presence of a test compound. The amplification products are distinguished from one 
another to determine whether a particular amplification product is underrepresented in the culture or 
collection of strains. In some embodiments, the amplification products corresponding to each of the 
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gene products have lengths which permit them to be distinguished from one another. In another 
embodiment, one or more of the amplification products have similar or identical lengths but are 
distinguishable from one another based on a detectable agent, such as a dye, attached thereto. In 
some embodiments, amplification products which are underrepresented are identified by comparing 
5 the amplification products from the culture or collection of strains which was contacted with the 
test compound to the amplification products from a culture or collection of strains which was not 
contacted with the test compound. Alternatively, amplification products which are 
underrepresented in the culture or collection of strains may be identified simply by determining 
which amplification products are missing or present at reduced levels in the culture or collection of 
10 strains. The above methods for generating distinguishable amplification products may be used in 
conjunction with any of the methods for generating strains which underexpress gene products 
required for proliferation described herein in order to facilitate the identification of strains which 
proliferate more slowly in the presence of a test compound. 

For example, in some embodiments of the present invention, each of the native promoters of each 

15 of the genes encoding gene product required for proliferation are replaced by a single desired 
replacement promoter. After growth of the culture or collection of strains containing the strains in 
which the promoters have been replaced in the presence of a test compound for a desired period of 
time, an amplification reaction is performed on nucleic acids obtained from the culture as follows. 

The nucleic acids from the culture or collection of strains are divided into at least two 

20 aliquots. In a preferred embodiment the nucleic acids from the culture or collection of strains are 
divided into four aliquots. A single primer complementary to a nucleotide sequence within the 
replacement promoter , within the proliferation required genes, or within nucleic acid sequences 
adjacent to the promoter or proliferation required genes is divided into four groups Each group is 
labeled with a distinct detectable dye, such as the 6FAM™, TET™, VIC™, HEX™, NED™, and 

25 PET™ dyes obtainable from Applied Biosystems (Foster City, CA). For example, the DS-31 or 
DS-33 dye sets available from Applied Biosystems (Foster City, CA) may be used to label the 
primers. Each of the groups of labeled primers are added to each of the aliquots of the nucleic acids 
from the culture or collection of strains such that each aliquot of nucleic acid receives a single 
labeled primer with a single detectable dye thereon. 

30 Each of the aliquots of nucleic acids also receives a set of unlabeled primers, with each of 

the unlabeled primers being complementary to a nucleotide sequence within the promoter, within a 
nucleotide sequence which is unique to one of the genes encoding gene products required for 
proliferation which were placed under the control of the replacement promoter, or within nucleotide 
sequences adjacent to the promoter or proliferation required genes. Each of the aliquots receives 

35 primers unique to 1/N proliferation required genes which were placed under the control of the 
replacement promoter, where N is the number of aliquots (i.e. if the culture or collection of strains 
consisted of 100 strains in which a gene required for proliferation was placed under the control of 
the replacement promoter and was divided into four aliquots, then each of the four aliquots of 
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nucleic acids from the culture or collection of strains would receive primers complementary to 25 
of the genes). The unlabeled primers are selected so that each will yield an amplification product 
having a length distinguishable from the length of the amplification product produced with the other 
unlabeled primers. Preferably, the amplification products are between about 100-about 400 
5 nucleotides in length, but any lengths which may be distinguished from each other may be used. In 
addition, in some of the embodiments some of the amplification products may have identical or 
very similar lengths but be distinguishable from one another due to labeling with distinguishable 
dyes. 

A nucleic acid amplification reaction is conducted on each of the nucleic acid aliquots. The 

10 amplification products are then separated by length to identify amplification products decreased 
representation or which are absent in the culture or collection of strains. The amplification products 
are then correlated with the corresponding genes to determine which strains proliferated more 
slowly in the culture or collection of strains. If desired, amplification products having decreased 
representation in the culture may be identified by comparing the amplification products obtained 

15 from a culture or collection of strains which was contacted with the compound to amplification 
products obtained from a control culture or collection of strains which was not contacted with the 
compound. Alternatively, if desired, the amplification products which are missing or present at 
reduced levels in a culture which was contacted with the compound may be directly identified 
without comparison to a control culture which was not contacted with the compound. 

20 For example, in some embodiments, the amplification products from each of the nucleic 

acid aliquots are pooled and subjected to capillary electrophoresis. The amplification products are 
detected by detecting the fluorescent dyes attached thereto and their lengths are determined to 
identify those amplification products having decreased representation in the culture or collection of 
strains. Figures 2A and 2B illustrate one embodiment of this method in which the absence of an 

25 amplification product from an amplification reaction performed on a culture comprising a plurality 
of strains underexpressing genes required for proliferation indicates that a test compound acts on 
the gene corresponding to the missing amplification product. 

Alternatively, in another embodiment, a first amplification reaction is performed on nucleic 
acids obtained from a culture or collection of strains which was contacted with the compound using 

30 a first primer complementary to a nucleotide sequence present upstream or downstream of all of the 
overexpressed genes (such as a primer complementary to a nucleotide sequence in a replacement 
promoter upstream of all of the overexpressed genes) and a set of primers complementary to a 
nucleotide sequence unique to each of the strains (such as a primer complementary to a nucleotide 
sequence within each of the proliferation-required genes). One of the two amplification primers for 

35 each of the proliferation required genes is labeled with a dye as described above. Preferably, the 
common primer complementary to a nucleotide sequence upstream or downstream of all of the 
overexpressed genes is labeled with the dye. The primers used in the amplification reaction are 
designed so that the amplification product corresponding to each proliferation-required gene has a 
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unique length. A second amplification reaction is conducted on a control culture or collection of 
strains which was not contacted with the compound using the same primers as in the first 
amplification reaction. The amplification products from the first amplification reaction are 
compared to those from the second amplification reaction to identify one or more amplification 
5 products which are underrepresented in the culture or collection of strains. For example, the 
amplification products from the first amplification reaction may be run in a separate lane of a 
polyacrylamide gel or a separate capillary than the amplification products from the second 
ampiification reaction and the two lanes or capillaries are compared to one another. 

Alternatively, in some embodiments, the primers in the second amplification reaction are 

10 labeled with a different dye which is distinguishable from the dye used in the first amplification 
reaction. In this embodiment, the amplification reactions may be pooled and run in the same lane 
on a polyacrylamide gel or in the same capillary and the products from each amplification reaction 
are compared by comparing the amount of each dye present for each amplification product. Figures 
3A and 3B illustrate one embodiment of this method in which the absence of an amplification 

15 product from the amplification reaction performed on a culture comprising a plurality of strains 
underexpressing genes required for proliferation which was contacted with the compound indicates 
that a test compound acts on the gene corresponding to the missing amplification product. 

If desired, rather than dividing the culture into aliquots, individual amplification reactions 
may be conducted on nucleic acids obtained from the culture or collection of strains. Each 

20 amplification reaction contains primers which will yield an amplification product specific for only 
one of the proliferation required genes. The resulting amplification products from each of the 
individual amplification reactions are pooled and amplification products having decreased 
representation in the culture are identified as described above. 

In an alternative embodiment, the representation of each strain in the culture may be 

25 assessed by hybridizing detectably labeled nucleic acids encoding the proliferation-required gene 
products, or portions thereof, obtained from the culture to an array comprising nucleic acids 
encoding the gene products required for proliferation or portions thereof. Each nucleic acid 
encoding a gene product required for proliferation or portion thereof occupies a known location on 
the array. The signal from each location on the array is quantitated to identify those nucleic acids 

30 encoding a proliferation-required gene product which are underrepresented in the culture. If desired 
the hybridized nucleic acids from a culture which was contacted with the compound may be 
compared to the hybridized nucleic acids from a control culture which was not contacted with the 
compound. Alternatively, the hybridized nucleic acids from a culture which was contacted with the 
compound may be directly analyzed without comparison to nucleic acids from a control culture. 

35 In another alternative, each strain underexpressing a gene product required for proliferation 

may be constructed to contain a unique nucleic acid sequence (referred to herein as a "tag"). The 
tag may be included in the chromosome of each strain or in an extrachromosomal vector. For 
example, the tag could be included in a vector encoding an antisense nucleic acid complementary to 
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a gene encoding a gene product required for proliferation or a portion of such a gene or the tag may 
be included in the antisense nucleic acid itself . The representation of each strain in the culture may 
be assessed by performing an amplification reaction using primers complementary to each of the 
tags and quantitating the levels of the resulting amplification products to identify a tag which is 
5 underrepresented or absent from the culture. Since each tag corresponds to one strain, the strain 
which is underrepresented or absent from the culture may be identified. If desired the tags present 
in a culture which was contacted with the compound may be compared to the tags present in a 
control culture which was not contacted with the compound. Alternatively, the tags present in a 
culture which was contacted with the compound may be analyzed without comparison to a control 
10 culture. 

It will be appreciated that, if desired, unique tags may also be used in embodiments in 
which gene products required for proliferation are overexpressed. In some aspects of such 
embodiments, the tags may be within or adjacent to the promoter which drives expression of the 
gene encoding the gene product. In such embodiments, the gene product which is overexpressed in 

15 strains which proliferate more rapidly in the culture may be identified by detecting the presence or 
amount of the unique tag corresponding to that gene product in the culture. 

In some instances, more than one strain may proliferate less rapidly in the presence of the 
compound. This may result from a variety of causes. For example, the concentration of the 
compound may not have been high enough to reduce the proliferation only in cells which 

20 underexpress one gene product (i.e. the target gene product). While strains which underexpress the 
target gene product will be the least prevalent strain in the culture, other strains may also be 
underrepresented. In such instances, the identity of the gene product in the strain which is least 
prevalent in the culture (or not recovered from the culture) may be identified by quantitating the 
levels of each of the genes encoding proliferation-required proteins in the culture. This may be 

25 accomplished by quantitative PCR, DNA sequencing, hybridization, or array technology as 
described above. 

In other instances, multiple strains will exhibit less rapid proliferation in the culture as a 
result of a common functional attribute. For example, the strains which proliferate less rapidly (or 
the strains which are not recovered from the culture) may each underexpress a gene product with a 

30 common enzymatic activity, such as serine protease activity for example. Alternatively, the strains 
which proliferate less rapidly (or the strains which are not recovered from the culture) may each 
underexpress a gene product with a common functional domain, such as a cAMP binding domain. 
In such instances, the common attribute of the strains which proliferate less rapidly (or the strains 
which are not recovered from the culture) may provide information as to the mode of action of the 

35 compound or the biochemical activity of the target of the compound. For example, if all of the 
underexpressed genes in the strains which proliferated less rapidly are serine proteases, the 
compound acts by inhibiting serine protease activity and the target protein is a serine protease. If 
desired, the compound may be derivatized and the efficacy of the derivatized compound against 
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each of the strains which proliferated more rapidly may be assessed as described herein in order to 
identify derivatives which are capable of interacting with a wide range of targets sharing a common 
activity or binding site (i.e. derivatives which have a greater ability to inhibit the proliferation of all 
the strains than the original compound) or to identify derivatives having greater specificity for a 
5 desired target (i.e. derivatives which have a greater specificity for one of the strains than the 
original compound). 

Rather than employing a single culture which contains multiple strains each of which 
underexpresses a proliferation-required gene product described herein, the methods of the present 
invention may be performed using an array of individual strains (i.e. a collection of strains) each of 

10 which underexpresses a different proliferation-required gene product. For example, individual 
strains each underexpressing a different proliferation-required gene product may be grown in 
different wells of a multiwell plate. Each well is contacted with the compound (and, where 
appropriate an agent which regulates the level of expression from the promoter). The level of 
proliferation of the strains in each of the wells is determined to identify a strain which proliferated 

15 less rapidly or which did not proliferate at all. The identity of the underexpressed gene product in 
the strain that proliferated less rapidly or which did not proliferate at all is determined as described 
above. 

In another embodiment, individual strains each underexpressing a different proliferation- 
required gene product (i.e. a collection of strains) are grown at different locations on a solid 

20 medium, such as an agar plate. The medium contains the compound and, where appropriate, an 
agent which regulates the level of expression from the promoter. The level of proliferation of each 
of the strains is determined to identify a strain which proliferated less rapidly (or a strain which is 
not recovered from the culture). The identity of the underexpressed gene product in the strain that 
proliferated less rapidly (or the strain which is not recovered from the culture) is determined as 

25 described above. 

The above methods may be used to prioritize compound development or to determine 
whether the compound has been previously identified or whether the target of the compound is the 
target of a previously identified drug. In particular, if the product is a natural product is 
advantageous to determine whether it has been previously identified prior to investing significant 

30 effort in developing it. Thus, in some embodiments of the present invention, the target of a partially 
purified or purified natural product or a compound produced by combinatorial chemistry is 
identified using the methods described above and compared to the targets of known drugs. If the 
target is identical to that of a known drug, further development of the compound is halted. 

Alternatively, an array of strains each of which underexpresses a different gene product 

35 described herein (i.e. a collection of strains) is grown on solid medium containing a compound to be 
evaluated. The location of each strain in the array and the gene product underexpressed by that 
strain is known. The pattern of colonies which grow less rapidly or fail to grow in the presence of 
the compound is evaluated and compared to the pattern of colonies which grow less rapidly or fail 
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to grow in the presence of previously identified drugs. If the partem of colonies which grow less 
rapidly or fail to grow in the presence of the compound being evaluated is the same as the pattern of 
colonies which grow less rapidly or fail to grow in the presence of a previously identified drug, 
further development of the compound is halted. 
5 Additionally, the nucleotide sequence of the gene product described herein in a strain which 

proliferated less rapidly (or a strain which was not recovered from the culture) in the assays 
described above is compared to the nucleotide sequence of gene products from heterologous 
organisms to determine the likely spectrum of species whose growth would be inhibited by the 
compound. If the gene product has a high degree of homology to gene products from heterologous 

10 species, it is likely that the compound would also inhibit the growth of these heterologous species. 
Homology may be determined using any of a variety of methods familiar to those skilled in the art. 
For example, homology may be determined using a computer program such as BLASTP or 
FASTA. The ability of the compound to inhibit the growth of the heterologous species may then be 
confirmed by comparing the growth of cells of the heterologous species in the presence and absence 

15 of the compound. 

In other embodiments, the present invention uses collections or cultures of strains 
comprising both strains which overexpress gene products described herein required for cellular 
proliferation and strains which underexpress the same gene products required for cellular 
proliferation. The gene product which is overexpressed or underexpressed in each strain may be a 

20 gene product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.; 42398-78581, a gene product whose activity or level is inhibited by a homologous 

25 antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

The culture or collection of strains is contacted with a compound and the nucleic acids 
present in the culture or collection of strains are analyzed. Preferably, nucleic acids derived from 
overexpressing strains can be distinguished from those derived from underexpressing strains. For 

30 example, the overexpressing strains may be obtained using promoter replacement as described 
above while the underexpressing strains may be obtained by expressing antisense nucleic acids. 
Accordingly, in one embodiment, amplification primers may be designed which will uniquely 
amplify nucleic acids from the overexpressing strains or the underexpressing strains. If a 
compound acts on a gene product which was overexpressed and underexpressed in the culture, then 

35 the amplification product obtained from the strain in the culture or collection which overexpressed 
gene product will be overrepresented in the culture or collection while the amplification product 
obtained from the strain which underexpressed the gene product will be underrepresented in the 
culture or collection. If desired, nucleic acids from a culture or collection which was contacted with 
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the compound may be compared to nucleic acids from a control culture or collection which was not 
contacted with the compound. Alternatively, nucleic acids from a culture or collection which was 
contacted with the compound may be directly analyzed without comparison to a control culture or 
collection. 

5 In some embodiments, strains are constructed in which a nucleic acid complementary to a 

gene encoding a gene product described herein required for proliferation or a portion thereof is 
operably linked to a regulatable promoter. For example, in some embodiments, the strains may 
transcribe an antisense nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213 or 
fragments thereof which inhibit proliferation or reduce the activity or level of the gene product 

10 encoded by the gene comprising a nucleotide sequence complementary to the antisense nucleic acid 
or homologous antisense nucleic acids or fragments thereof. In other embodiments, the strains may 
transcribe an antisense nucleic acid which reduces the activity or level of a gene product encoded 
by SEQ ID NOs.: 6214-42397, the polypeptides of SEQ ID NOs.: 42398-78581, homologous 
coding nucleic acids or homologous polypeptides. A culture comprising a plurality of such strains 

15 wherein each strain expresses an antisense nucleic acid against a different gene product required for 
proliferation is grown in the presence of vaiying levels of a compound which inhibits proliferation 
and in the presence of vaiying levels of an agent which regulates the level of transcription from the 
regulatable promoter. Nucleic acids samples are obtained from the culture, detectably labeled and 
hybridized to a solid support comprising nucleic acids containing the genes encoding the 

20 proliferation-required gene products or a portion thereof. The level of hybridization is quantitated 
for each nucleic acid encoding each of the proliferation-required gene products to determine the rate 
at which each of the strains proliferated in the culture. If the antisense nucleic acid expressed by a 
strain in the culture is not complementary to all or a portion of the gene encoding the target of the 
compound (i.e. a nonspecific strain), then the hybridization intensity for that strain will not be 

25 correlated with the concentration of the compound (See Figure 4), while if the antisense nucleic 
acid expressed by a strain in the culture is complementary to all or a portion of the gene encoding 
the target of the compound, the hybridization intensity for that strain will be intimately correlated 
with the concentration of the compound (See Figure 5). In this manner, the target of the compound 
may be identified. It will be appreciated that, as described above, rather than growing the strains in 

30 a single culture, each strain may be grown in a different location on a solid medium or in a different 
well of a multiwell plate. 

The methods described above can be simultaneously performed for each of a large number 
of compounds. For example, the compounds may be members of a library of compounds generated 
using combinatorial chemistry or members of a natural product library. In such methods, a plurality 

35 of cultures each comprising a plurality of strains each of which overexpresses or underexpresses a 
different gene product required for proliferation or a plurality of collections of individual strains 
each of which overexpresses or underexpresses a different gene product required for proliferation is 
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obtained. Each culture or collection of strains is contacted with a different compound in the library 
and the target of the compound is identified as described above. 

In still another embodiment, the antisense nucleic acids of the present invention (including the 
antisense nucelic acids of SEQ ID NOs. 1-6213 fragments thereof or homologous antisense nucleic 
5 acids or fragements thereof) that inhibit bacterial growth or proliferation can be used as antisense 
therapeutics for killing bacteria. The antisense sequences can be complementary to one of SEQ ID 
NOs.: 6214-42397 or fragments thereof, homologous coding nucleic acids or fragments thereof. 
Alternatively, antisense therapeutics can be complementary to operons in which proliferation-required 
genes reside (i.e. the antisense nucleic acid may hybridize to a nucleotide sequence of any gene in the 

10 operon in which the proliferation-required genes reside). Further, antisense therapeutics can be 
complementary to a proliferation-required gene or portion thereof with or without adjacent noncoding 
sequences, an intragenic sequence (i.e. a sequence within a gene), an intergenic sequence (i.e. a 
sequence between genes), a sequence spanning at least a portion of two or more genes, a 5' noncoding 
region or a 3' noncoding region located upstream or downstream from the actual sequence that is 

1 5 required for bacterial proliferation or an operon containing a proliferation-required gene. 

In addition to therapeutic applications, the present invention encompasses the use of nucleic 
acids complementary to nucleic acids required for proliferation as diagnostic tools. For example, 
nucleic acid probes comprising nucleotide sequences complementary to proliferation-required 
sequences that are specific for particular species of cells or microorganisms can be used as probes to 

20 identify particular microorganism species or cells in clinical specimens. This utility provides a rapid 
and dependable method by which to identify the causative agent or agents of a bacterial infection. This 
utility would provide clinicians the ability to accurately identify the species responsible for the 
infection and amdminister a compound effective against it. In an extension of this utility, antibodies 
generated against proteins translated from mRNA transcribed from proliferation-required sequences 

25 can also be used to screen for specific cells or microorganisms that produce such proteins in a species- 
specific manner. 

Other embodiments of the present invention include methods of identifying compounds which 
inhibit the activity of gene products required for cellular proliferation using rational drug design. As 
discussed in more detail below, in such methods, the structure of the gene product is determined using 

30 techniques such as x-ray crystallography or computer modeling. Compounds are screened to identify 
those which have a structure which would allow them to interact with the gene product or a portion 
thereof to inhibit its activity. The compounds may be obtained using any of a variety of methods 
familiar to those skilled in the art, including combinatorial chemistry. In some embodiments, the 
compounds may be obtained from a natural product library. In some embodiments, compounds having 

35 a structure which allows them to interact with the active site of a gene product, such as tire active site of 
an enzyme, or with a portion of the gene product which interacts with another biomolecule to form a 
complex are identified. If desired, lead compounds may be identified and further optimized to provide 
compounds which are highly effective against the gene product. 
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The following examples teach me genes of the present invention and a subset of uses for the 
genes identified as required for proliferation. These examples are illustrative only and are not intended 
to limit the scope of the present invention. 

EXAMPLES 

5 The following examples are directed to the identification and exploitation of genes required for 

proliferation. Methods of gene identification are discussed as well as a variety of methods to utilize the 
identified sequences. It will be appreciated that any of the antisense nucleic acids, proliferartion- 
required genes or proliferation-required gene products described herein, or portions thereof, may be 
used in the procedures described below, including the antisense nucleic acids of SEQ ID NOs.: 1-6213, 
10 the nucleic acids of SEQ ID NOS.: 6214-42397, or the polypeptides of SEQ ID NOs.: 42398-78581. 
Likewise, homologous antisense nucleic acids, homologous coding nucleic acids, homologous 
polypeptides or portions of any of the above-mentioned nucleic acids or polypeptides, may be used in 
any of the procedures described below. 

Genes Identified as Required for Proliferation of Escherichia coli, Staphylococcus aureus, 
1 5 Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa and Salmonella 
typhimurium. 

Genomic fragments were operably linked to an inducible promoter in a vector and assayed for 
growth inhibition activity. Example 1 describes the examination of a library of genomic fragments 
cloned into vectors comprising inducible promoters. Upon induction with xylose or IPTG, the vectors 

20 produced an RNA molecule corresponding to the subcloned genomic fragments. In those instances 
where the genomic fragments were in an antisense orientation with respect to the promoter, the 
transcript produced was complementary to at least a portion of an mRNA (messenger RNA) encoding 
a Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Salmonella typhimurium gene product such that they interacted with 

25 sense mRNA produced from various Escherichia coli, Staphylococcus aureus, Enterococcus 
faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa or Salmonella typhimurium genes and 
thereby decreased the translation efficiency or the level of the sense messenger RNA thus decreasing 
production of the protein encoded by these sense mRNA molecules, hi cases where the sense mRNA 
encoded a protein required for proliferation, bacterial cells containing a vector from which transcription 

30 from the promoter had been induced failed to grow or grew at a substantially reduced rate. 
Additionally, in cases where the transcript produced was complementary to at least a portion of a non- 
translated RNA and where that non-translated RNA was required for proliferation, bacterial cells 
containing a vector from which transcription from the promoter had been induced also failed to grow or 
grew at a substantially reduced rate. In contrast, cells grown under non-inducing conditions grow at a 

35 normal rate. 

The above method was used to identify genes required for cellular proliferation in Escherichia 
coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 
aeruginosa and Salmonella typhimurium. Additionally, a number of genes required for cellular 
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proliferation in Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Salmonella typhimurium, which have been described in 
the following U.S. Patent Applications: U.S. Patent Application Serial Number 09/492,709, filed 
January 27, 2000; U.S. Patent Application Serial Number 09/711,164, filed November 9, 2000; 
5 U.S. Patent Application Serial Number 09/741,669, filed December 19, 2000 and U.S. Patent 
Application Serial Number 09/815,242 filed March 21, 2001, U.S. Provisional Patent Application 
Serial Number 60/342,923, filed October 25, 2001, have been previously identified using the above 
method. 

EXAMPLE 1 

10 Inhibition of Bacterial Proliferation after Induction of Antisense Expres sio n 

To identify genes required for proliferation of E. coli, random genomic fragments were 
cloned into the IPTG-inducible expression vector pLEX5BA (Krause et al., J". Mol. Biol. 274: 365 
(1997) or a modified version of pLEX5BA, pLEX5BA-3' in which a synthetic linker containing a 
T7 terminator was ligated between the PstI and Hindlll sites of pLEX5BA. In particular, to 

15 construct pLEX5BA-3', the following oligonucleotides were annealed and inserted into the PstI and 
Hindffl sites of pLEX5BA: 

5' -GTCTAGCATAACCCCTTGGGGCCTCTAAACGGGTCCTTGAGGGGTTTTTTGA-3 1 (SEQ ID 
NO: 78584) 

5 1 -AGCTTCAAAAAACCCCTCAAGGACCCGTTTAGAGGCCCCAAGGGGTTAT 
20 GCTAGACTGCA-3 ' (SEQ ID NO: 78585) 

Random fragments of E. coli genomic DNA were generated by DNAsel digestion or 

sonication, filled in with T4 polymerase, and cloned into the Smal site of pLEX5BA or pLEX5BA- 

3'. Upon activation or induction, the promoter transcribed the random genomic fragments. 

A number of vectors which allow the production of transcripts which have an extended 

25 lifetime in E. coli as well as other Gram negative bacteria can also be utilized in conjunction with 
these antisense inhibition experiments. Such vectors are described in U.S. Provisional Patent 
Application Serial Number 60/343,512, filed December 21, 2001. Briefly, the stabilized antisense 
RNA may comprise an antisense RNA which was identified as inhibiting proliferation as described 
above which has been engineered to contain at least one stem loop flanking each end of the 

30 antisense nucleic acid. In some embodiments, the at least one stem-loop structure formed at the 5' 
end of the stabilized antisense nucleic acid comprises a flush, double stranded 5 ' end. In some 
embodiments, one or more of the stem loops comprises a rho independent terminator. In additional 
embodiments, the stabilized antisense RNA lacks a ribosome binding site. In further embodiments, 
the stabilized RNA lacks sites which are cleaved by one or more RNAses, such as RNAse E or 

35 RNAse III. In some embodiments, the stabilized antisense RNA may be transcribed in a cell which 
the activity of at least one enzyme involved in RNA degradation has been reduced. For example, 
the activity of an enzyme such as RNase E, RNase II, RNase III, polynucleotide phosphorylase, and 
poly(A) polymerase, RNA helicase, enolase or an enzyme having similar functions may be reduced 
in the cell. 
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To study the effects of transcriptional induction in liquid medium, growth curves were carried 
out by back diluting cultures 1:200 into fresh media with or without 1 mM IPTG and measuring the 
OD 450 every 30 minutes (min). To study the effects of transcriptional induction on solid medium, 10 2 , 
10 3 , 10 4 , 10 s , 10 6 , 10 7 and 10 s fold dilutions of overnight cultures were prepared. Aliquots of from 0.5 
5 to 3 pi of these dilutions were spotted on selective agar plates with or without 1 mM IPTG. After 
overnight incubation, the plates were compared to assess the sensitivity of the clones to IPTG. 

Of the numerous clones tested, some clones were identified as containing a sequence that 
inhibited E. coli growth after IPTG induction. Accordingly, the gene to which the inserted nucleic acid 
sequence corresponds, or a gene within the operon containing the inserted nucleic acid, is required for 

1 0 proliferation in E. coli. 

Nucleic acids involved in proliferation of Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa and Salmonella typhimnrium were identified as 
follows. Randomly generated fragments of Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa or Salmonella typhimurium genomic DNA were 

1 5 transcribed from inducible promoters . 

In the case of Staphylococcus aureus, a novel inducible promoter system, XylT5, 
comprising a modified T5 promoter fused to the xylO operater from the xylA promoter of 
Staphylococcus aureus was used. The promoter is described in U.S. Patent Application Serial 
Number 10/032,393, filed December 21, 2001. Transcription from this hybrid promoter is 

20 inducible by xylose. 

Randomly generated fragments of Salmonella typhimurium genomic DNA were 
transcribed from an IPTG inducible promoter in pLEX5BA (Krause et al., J. Mol. Biol. 274: 365 
(1997) or a derivative thereof. Randomly generated fragements of Klebsiella pneumoniae genomic 
DNA were expressed from an IPTG inducible promoter in pLEX5BA-Kan. To construct 

25 pLEX5BA-kan, pLEX5BA was digested to completion with Clal in order to remove the bla gene. 
Then the plasmid was treated with a partial Notl digestion and blunted with T4 DNA polymerase. A 
3.2 kbp fragment was then gel purified and ligated to a blunted 1.3 kbp lean gene from pKamt. Kan 
resistant transformants were selected on Kan plates. Orientation of the kan gene was checked by 
Srnal digestion. A clone, which had the kan gene in the same orientation as the bla gene, was used 

30 to identify genes required for proliferation of Klebsiella pneumoniae. Randomly generated 
fragments of Pseudomonas aeruginosa genomic DNA were trancribed from a two-component 
inducible promoter system. Integrated on the chromosome was the T7 RNA polymerase gene 
regulated by lacXNSI lacO (Brunschwig, E. and Darzins, A. 1992. Gene 111:35-41. On a separate 
plasmid, a T7 gene 10 promoter, which is transcribed by T7 RNA polymerase, was fused with a 

35 lacO operator followed by a multiple cloning site. 
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Should the genomic DNA downstream of the promoter contain, in an antisense orientation, 
at least a portion of an mRNA or a non-translated RNA encoding a gene product involved in 
proliferation, then induction of transcription from the promoter will result in detectable inhibition of 
proliferation. 

5 In the case of Staphylococcus aureus, a shotgun library of Staphylococcus aureus genomic 

fragments was cloned into the vector pXyIT5-P15a, which harbors the XylT5 inducible promoter. 
The vector was linearized at a unique BanifR site immediately downstream of the XyIT5 
promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 
reclosure of the linearized ends. Genomic DNA isolated from Staphylococcus aureus strain RN450 

10 was fully digested with the restriction enzyme Sau3A , or , alternatively, partially digested with 
DNase I and "blunt-ended" by incubating with T4 DNA polymerase. Random genomic fragments 
between 200 and 800 base pairs in length were selected by gel purification. The size-selected 
genomic fragments were added to the linearized and dephosphorylated vector at a molar ratio of 0.1 
to 1, and ligated to form a shotgun library. 

15 The ligated products were transformed into electrocompetent E. coli strain XL 1 -Blue MRF' 

(Stratagene) and plated on LB medium with supplemented with carbenicillin at 100 ug/ml. 
Resulting colonies numbering 5 x 10 5 or greater were scraped and combined, and were then 
subjected to plasmid purification. 

The purified library was then transformed into electrocompetent Staphylococcus aureus 

20 RN4220. Resulting transformants were plated on agar containing LB + 0.2% glucose (LBG 
medium) + chloramphenicol at 15 ug/ml (LBG+CM15 medium) in order to generate 100 to 150 
platings at 500 colonies per plating. The colonies were subjected to robotic picking and arrayed 
into wells of 384 well culture dishes. Each well contained lOOul of LBG + CM15 liquid medium. 
Inoculated 384 well dishes were incubated 16 hours at 37°C, and each well was robotically gridded 

25 onto solid LBG + CM15 medium with or without 2% xylose. Gridded plates were incubated 16 
hours at 37°C, and then manually scored for arrayed colonies that were growth-compromised in the 
presence of xylose. 

Arrayed colonies that were growth-sensitive on medium containing 2% xylose, yet were 
able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 

30 analysis as follows: Colonies from the plate lacking xylose were manually picked and inoculated 
into individual wells of a 96 well culture dish containing LBG + CM15, and were incubated for 16 
hours at 37°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 384 well array 
and then gridded onto media containing 2% xylose or media lacldng xylose. After growth for 16 

35 hours at 37°C, the arrays that resulted on the two media were compared to each other. Clones that 
grew similarly at all dilutions on both media were scored as a negative and were no longer 
considered. Clones that grew on xylose medium but failed to grow at the same serial dilution on 
the non-xylose plate were given a score based on the differential, i.e. should the clone grow at a 



WO 02/077183 PCT7US02/09107 

serial dilution of 10 4 or less on the xylose plate and grow at a serial dilutu a of 10 01 le^s jp (he 
non-xylose plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

For Salmonella typhimurium and Klebsiella pneumoniae growth curves were carried out by 
5 back diluting cultures 1:200 into fresh media containing 1 mM IPTG or media lacking IPTG and 
measuring the OD 450 every 30 minutes (min). To study the effects of transcriptional induction on solid 
medium, 10 2 , 10 3 , 10 4 , 10 5 , 10 6 , 10 7 and 10 8 fold dilutions of overnight cultures were prepared. 
Aliquots of from 0.5 to 3 pi of these dilutions were spotted on selective agar plates with or without 1 
mM IPTG. After overnight incubation, the plates were compared to assess the sensitivity of the clones 
10 to IPTG. 

Nucleic acids involved in proliferation of Pseudomonas aeruginosa were identified as 
follows. Randomly generated fragments of Pseudomonas aeruginosa genomic DNA were 
transcribed from a two-component inducible promoter system. Integrated on the chromosome was 
the T7 RNA polymerase gene regulated by lacUV5l lacO (Brunschwig, E. and Darzins, A. 1992. 

15 Gene 1 1 1:35-41). On an expression plasmid there was a T7 gene 10 promoter, which is transcribed 
by T7 RNA polymerase, fused with a lacO operator followed by a multiple cloning site. 
Transcription from this hybrid promoter is inducible by IPTG. Should the genomic DNA 
downstream of the promoter contain, in an antisense orientation, at least a portion of an mRNA 
encoding a gene product involved in proliferation, then induction of expression from the promoter 

20 will result in detectable inhibition of proliferation. 

A shotgun library of Pseudomonas aeruginosa genomic fragments was cloned into the 
vectors pEP5, pEP5S, or other similarly constructed vectors which harbor the lllacO inducible 
promoter. The vector was linearized at a unique Smal site immediately downstream of the TllacO 
promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 

25 reclosure of the linearized ends. Genomic DNA isolated from Pseudomonas aeruginosa strain 
PAOl was partially digested with DNase I and "blunt-ended" by incubating with T4 DNA 
polymerase. Random genomic fragments between 200 and 800 base pairs in length were selected 
by gel purification. The size-selected genomic fragments were added to the linearized and 
dephosphorylated vector at a molar ratio of 2 to 1, and ligated to form a shotgun library. 

30 The ligated products were transformed into electrocompetent E. coli strain XLl-BIue MRF' 

(Stratagene) and plated on LB medium with carbenicillin at 100 ug/ml or Streptomycin 100 ug/ml. 
Resulting colonies numbering 5 x 10 s or greater were scraped and combined, and were then 
subjected to plasmid purification. 

The purified library was then transformed into electrocompetent Pseudomonas aeruginosa 

35 strain PAOl. Resulting transformants were plated on LB agar with carbenicillin at 100 pg/ml or 
Streptomycin 40 pg/ml in order to generate 100 to 150 platings at 500 colonies per plating. The 
colonies were subjected to robotic picking and arrayed into wells of 384 well culture dishes. Each 
well contained 100 pi of LB + CB 100 or Streptomycin 40 liquid medium. Inoculated 384 well 
200 
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dishes were incubated 16 hours at room temperature, and each well was robotically gridded onto 
solid LB + CB100 or Streptomycin 40 medium with or without 1 mM IPTG. Gridded plates were 
incubated 16 hours at 37°C, and then manually scored for arrayed colonies that were growth- 
compromised in the presence of IPTG. 
5 Arrayed colonies that were growth-sensitive on medium containing 1 mM IPTG, yet were 

able to grow on similar medium lacking IPTG, were subjected to further growth sensitivity analysis 
as follows: Colonies from the plate lacking IPTG were manually picked and inoculated into 
individual wells of a 96 well culture dish containing LB + CB100 or Streptomycin 40, and were 
incubated for 16 hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium 

10 and allowed to incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 
384 well array and then gridded onto media with and without 1 mM IPTG. After growth for 16 
hours at 37°C, the arrays of serially diluted spots that resulted were compared between the two 
media. Clones that grew similarly at all dilutions on both media were scored as a negative and were 
no longer considered. Clones that grew on IPTG medium but failed to grow at the same serial 

15 dilution on the non-IPTG plate were given a score based on the differential, i.e. should the clone 
grow at a serial dilution of 10 4 or less on the IPTG plate and grow at a serial dilution of 10 s or less 
on the IPTG plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted 

20 Pseudomonas aeruginosa growth or proliferation, the inserts or nucleic acid fragments contained in 
those vectors were isolated for subsequent characterization. Vectors of interest were subjected to 
nucleic acid sequence determination. 

Nucleic acids involved in proliferation of E. faecalis were identified as follows. Randomly 
generated fragments of genomic DNA were expressed from the vectors pEPEF3 or pEPEF14, 

25 which contain the CP25 or P59 promoter, respectively, regulated by the xyl operator/repressor. 
These plasmids as well as other vectors useful for the expression of nucleic acids in Enterococcus 
faecalis and other Gram positive organisms are described in U.S. Patent Application Serial Number 
10/032,393, filed December 21, 2001, the disclosure or which is incorportated herein by reference 
in its entirety. Should the genomic DNA downstream of the promoter contain, in an antisense 

30 orientation, at least a portion of a mRNA encoding a gene product involved in proliferation, then 
induction of expression from the promoter will result in detectable inhibition of proliferation. 

A shotgun library ofE. faecalis genomic fragments was cloned into the vector pEPEF3 or 
pEPEF14, which harbor xylose inducible promoters. The vector was linearized at a unique Smal 
site immediately downstream of the promoter/operator. The linearized vector was treated with 

35 alkaline phosphatase to prevent reclosure of the linearized ends. Genomic DNA isolated from E. 
faecalis strain OG1RF was partially digested with DNase I and "blunt-ended" by incubating with 
T4 DNA polymerase. Random genomic fragments between 200 and 800 base pairs in length were 
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selected by gel purification. The size-selected genomic fragments were added to the linearized and 
dephosphorylated vector at a molar ratio of 2 to 1 , and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetent E. coli strain TOP 10 cells 
(Invitrogen) and plated on LB medium with erythromycin (Erm)- at 150 ug/ml. Resulting colonies 
5 numbering 5 x 10 5 or greater were scraped and combined, and were then subjected to plasmid 
purification. 

The purified library was then transformed into electrocompetent E. faecalis strain OG1RF. 
Resulting transformants were plated on Todd-Hewitt (TH) agar with erythromycin at 10 ug/ml in 
order to generate 100 to 150 platings at 500 colonies per plating. The colonies were subjected to 
10 robotic picking and arrayed into wells of 384 well culture dishes. Each well contained 100 pi of 
THB + Erm 10 u.g/ml. Inoculated 384 well dishes were incubated 16 hours at room temperature, 
and each well was robotically gridded onto solid TH agar + Erm with or without 5% xylose. 
Gridded plates were incubated 16 hours at 37°C, and then manually scored for arrayed colonies that 
were growth-compromised in the presence of xylose. 
15 Arrayed colonies that were growth-sensitive on medium containing 5% xylose, yet were 

able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 
analysis. Colonies from the plate lacking xylose were manually picked and inoculated into 
individual wells of a 96 well culture dish containing THB + Erm 10, and were incubated for 16 
hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
20 incubate for 4 hours at 37°C, after which they were subjected to serial dilution on plates containing 
5% xylose or plates lacking xylose. After growth for 16 hours at 37°C, the arrays of serially diluted 
spots that resulted were compared between the two media. Colonies that grew similarly on both 
media were scored as a negative and corresponding colonies were no longer considered. Colonies 
on xylose medium that failed to grow to the same serial dilution compared to those on the non- 
25 xylose plate were given a score based on the differential. For example, colonies on xylose medium 
that only grow to a serial dilution of -4 while they were able to grow to -8 on the non-xylose plate, 
then the corresponding transformant colony received a score of "4" representing the log difference 
in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted E. 
30 faecalis growth or proliferation, the inserts or nucleic acid fragments contained in those expression 
vectors were isolated for subsequent characterization. The inserts in the vectors of interest were 
subjected to nucleotide sequence determination. 

It will be appreciated that other restriction enzymes and other endonucleases or 
methodologies may be used to generate random genomic fragments. In addition, random genomic 
35 fragments may be generated by mechanical shearing. Sonication and nebulization are two such 
techniques commonly used for mechanical shearing of DNA. 
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EXAMPLE 2 

Nucleotide Sequence Determination of Identified Clones Transribing Nucleic Acid Fragments with 
Detrimental Effects on Escherichia coll Staphylococcus aureus. Enterococcus faecalis. Klebsiella 
pneumoniae, Pseudomonas aeruginosa or Salmonella typhimurium Proliferation 
5 Plasmids from clones that received a dilution plating score of "2" or greater were isolated to 

obtain the genomic DNA insert responsible for growth inhibition as follows. 

The nucleotide sequences of the nucleic acid sequences which inhibited the growth of 
Escherichia coli were determined using plasmid DNA isolated using QIAPREP (Qiagen, Valencia, 
CA) and methods supplied by the manufacturer. The primers used for sequencing the inserts were 5' - 
10 TGTTTATCAGACCGCTT - 3' (SEQ ID NO: 78586) and 5' - ACAATTTCACACAGCCTC - 3' 
(SEQ ID NO: 78587). These sequences flank the polylinker in pLEX5BA. 

The nucleotide sequences of the nucleic acid sequences which inhibited the growth of 
Staphylococcus aureus were determined as follows. Staphylococcus aureus were grown in standard 
laboratory media (LB or TB with 15 ug/ml Chloramphenicol to select for the plasmid). Growth 
15 was carried out at 37°C overnight in culture tubes or 2 ml deep well microtiter plates. 

Lysis of Staphylococcus aureus was performed as follows. Cultures (2-5 ml) were 
centrifuged and the cell pellets resuspended in 1.5 mg/ml solution of lysostaphin (20 ul/ml of 
original culture) followed by addition of 250 ul of resuspension buffer (Qiagen). Alternatively, cell 
pellets were resuspended directly in 250 ul of resuspension buffer (Qiagen) to which 5-20 ul of a 1 
20 mg/ml lysostaphin solution were added. 

DNA was isolated using Qiagen miniprep kits or Wizard (Qiagen) miniprep kits according 
to the instructions provided by the manufacturer. 

The genomic DNA inserts were amplified from the purified plasmids by PCR as follows. 
1 u.1 of Qiagen purified plasmid was put into a total reaction volume of 25 pi Qiagen Hot 
25 Start PCR mix. For Staphylococcus aureus, the following primers were used in the PCR reaction: 
pXylTSF: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 78588) 
LexL TGTTTTATCAGACCGCTT (SEQ ID NO: 78589) 

Similar methods were conducted for Salmonella typhimurium and Klebsiella pneumoniae. 
For Salmonella typhimurium and Klebsiella pneumoniae the following primers were used: 
30 5' - TGTTTTATCAGACCGCTT - 3' (SEQ ID NO: 78589) and 
5'-ACAATTTCACACAGCCTC-3' (SEQ ID NO: 78587) 
PCR was carried out in a PE GenAmp with the following cycle times: 
Step 1. 95° C 15min 
Step 2. 94° C 45 sec 
35 Step 3. 54°C45 sec 
Step 4. 72° C 1 minute 
Step 5. Return to step 2, 29 times 
Step 6. 72° C 10 minutes 
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Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

For Pseudomonas aeruginosa, plasmids from transformant colonies that received a dilution 
5 plating score of "2" or greater were isolated to obtain the genomic DNA insert responsible for 

growth inhibition as follows. Pseudomonas aeruginosa were grown in standard laboratory media 

(LB with carbenicillin at 100 ug/ml or Streptomycin 40 ug/ml t0 select for the plasmid). Growth 

was carried out at 30°C overnight in 100 ul culture wells in microtiter plates. To amplify insert 

DNA 2 ul of culture were placed into 25 ul Qiagen Hot Start PCR mix. PCR reactions were in 96 
10 well microtiter plates. For plasmid pEP5S the following primers were used in the PCR reaction: 

T7L1+: GTCGGCGATATAGGCGCCAGCAACCG (SEQ ID NO: 78590) 

pStrA3: ATAATCGAGCATGAGTATCATACG (SEQ ID NO: 78591) 

PCR was carried out in a PE GeuAmp with the following cycle times: 

Step 1. 95° C 15 min 
15 Step 2. 94°C45 sec 

Step 3. 54°C45 sec 

Step 4. 72° C 1 minute 

Step 5. Return to step 2, 29 times 

Step 6. 72° C 10 minutes 
20 Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. The following primers were used in the sequencing reaction: 
25 T7/L2: ATGCGTCCGGCGTAGAGGAT (SEQ ID NO: 78592) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 94° C 15 min 

Step 2. 96° C 10 sec 

Step 3. 50° C 5 sec 
30 Step 4. 60 C 4 min 

Step 5. Return to step 2, 24 times 

Step 6. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

35 For E. faecalis, plasmids from transformant colonies that received a dilution plating score 

of "2" or greater were isolated to obtain the genomic DNA insert responsible for growth inhibition 
as follows. E. faecalis were grown in THB 10 ug/ml Erm at 30°C overnight in 100 ul culture wells 
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in microliter plates. To amplify insert DNA 2 ul of culture were placed into 25 ul Qiagen Hot Start 
PCR mix. PCR reactions were in 96 well microliter plates. The following primers were used in the 
PCR reaction: 

pXylT5: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 78588) and the 
5 pEP/pAKl primer. 

PCR was carried out in a PE GenAmp with the following cycle times: 
Step 1. 95° C 15min 
Step 2. 94° C 45 sec 
Step 3. 54°C45 sec 
10 Step 4. 72° C 1 minute 

Step 5. Return to step 2, 29 times 
Step 6. 72° C 10 minutes 
Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
15 instructions. 

The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. The following primers were used in the PCR reaction: 

pXylT5: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 78588) 

PCR was carried out in a PE GenAmp with the following cycle times: 
20 Step 1. 94° C 15 min 

Step 2. 96° C 10 sec 

Step 3. 50° C 5 sec 

Step 4. 60° C 4 min 

Step 5. Return to step 2, 24 times 
25 Step 6. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the 

manufacturer's instructions. 

The amplified genomic DNA inserts from each of the above procedures were subjected to 

automated sequencing. Sequence identification numbers (SEQ ID NOs) and clone names for the 
30 identified inserts are listed in Table IA and discussed below. 
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Clone Name 
P33-1.C22 
X3S107-17 
P35-7 
X3S 118-9 
X3S163-1 
X3S204-7 
X3S177-4 


SC21.1 
SC17.1 
SC13.1 
MC9.6 
Z60-P16 
Z86-I21 
E1M10000109A02 
E1M10000109A11 
E1M10000101F05 
E1M10000101D06 
E1M10000101A07 
E1M10000101H07 
E1M10000101H09 
E1M10000101C12 
E1M10000103B04 
E1M10000103D11 
ElMlOOOOUOGOl 
E1M10000110H01 
E1M10000110E09 


E1M10000110A12 
E1M10000112F05 
E1M10000113F02 
E1M10000113A11 
E1M10000111C03 
E1M10000111E04 
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ID Clone Name 

1 E3M10000001B01 

2 E3M10000001A02 

3 E3M10000001B02 

4 E3M10000001C02 

5 E3M10000001D02 

6 E3M10000001E02 

7 E3M10000001F02 
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EXAMPLE 3 

Comparison Of Isolated Nucleic Acids to Known Sequences 
The nucleotide sequences of the subcloned fragments from Escherichia coli, Staphylococcus 
aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa and Salmonella 
5 typhimurium obtained from the expression vectors discussed above were compared to known 
sequences from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium and other microorganisms as 
follows. First, to confirm that each clone originated from one location on the chromosome and was 
not chimeric, the nucleotide sequences of the selected clones were compared against the 

10 Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Salmonella typhimurium genomic sequences to align the clone to the 
correct position on the chromosome. The NCBI BLASTN v 2.0.9 program was used for this 
comparison, and the incomplete Staphylococcus aureus genomic sequences licensed from TIGR, as 
well as the NCBI nonredundant GenBank database were used as the source of genomic data. 

15 Salmonella typhimurium sequences were compared to sequences available from the Genome 
Sequencing Center (http://genome.wustl.edu/gsc/salmonella.shtml), and the Sanger Centre 
(htrp://www.sanger.ac.uk/projects/S t yphi). Pseudomonas aemginosa sequences were compared to 
a proprietary database and the NCBI GenBank database. The E. faecalis sequences were compared to 
a proprietary database. 

20 The BLASTN analysis was performed using the default parameters except that the filtering 

was turned off. No further analysis was performed on inserts which resulted from the ligation of 
multiple fragments. 

In general, antisense molecules and their complementary genes are identified as follows. 
First, all possible full length open reading frames (ORFs) are extracted from available genomic 

25 databases. Such databases include the GenBank nonredundant (nr) database, the unfinished 
genome database available from TIGR and the PathoSeq database developed by Incyte Genomics. 
The latter database comprises over 40 annotated bacterial genomes including complete ORF 
analysis. If databases are incomplete with regard to the bacterial genome of interest, it is not 
necessary to extract all ORFs in the genome but only to extract the ORFs within the portions of the 

30 available genomic sequences which are complementary to the clones of interest. Computer 
algorithms for identifying ORFs, such as GeneMark, are available and well known to those in the 
art. Comparison of the clone DNA to the complementary ORF(s) allows determination of whether 
the clone is a sense or antisense clone. Furthermore, each ORF extracted from the database can be 
compared to sequences in well annotated databases including the GenBank (nr) protein database, 

35 SWISSPROT and the like. A description of the gene or of a closely related gene in a closely related 
microorganism is often available in these databases. Similar methods are used to identify antisense 
clones corresponding to genes encoding non-translated RNAs. 
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In order to generate the gene identification data compiled in Table IB, each of the cloned 
nucleic acid sequences discussed above corresponding to SEQ ID NO.s 1-6213 was used to identify 
the corresponding Escherichia coli. Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa or Salmonella typhimurium ORFs in the PathoSeq v.4.1 
5 (March 2000 release) database of microbial genomic sequences. For this purpose, the NCBI 
BLASTN 2.0.9 computer algorithm was used. The default parameters were used except that 
filtering was turned off. The default parameters for the BLASTN and BLASTX analyses were: 

Expectation value (e)=10 

Alignment view options: pairwise 
1 0 Filter query sequence (DUST with BLASTN, SEG with others)=T 

Cost to open a gap (zero invokes behavior)=0 
Cost to extend a gap (zero invokes behavior)=0 

X dropoff value for gapped alignment (in bits) (zero invokes behavior)=0 

Show GPs in deflines=F 
15 Penalty for a nucleotide mismatch (BLASTN only)=! 3 

Reward for a nucleotide match (BLASTN onIy)=l 

Number of one- line descriptions (V)=500 

Number of alignments to show (B)=250 

Threshold for extending hits=default 
20 Perform gapped alignment (not available with BLASTX)=T 

Query Genetic code to use=l 

DB Genetic code (for TBLAST[nx] only=l 

Number of processors to use=l 

SeqAlign file 
25 Believe the query defline=F 

Matrix=BLOSUM62 

Word Size= default 

Effective length of the database (use zero for the real size)=0 
Number of best hits from a region to keep=100 
3 0 Length of region used to judge hits=20 

Effective length of the search space (use zero for the real size)=0 
Query strands to search against database (for BLAST[nx] and TBLASTX), 3 is both, 1 is 
top, 2 is bottom=3 

Produce HTML output=F 



Alternatively, ORFs were identified and refined by conducting a survey of the public and 
private data sources. Full-length gene protein and nucleotide sequences for these organisms were 
assembled from various sources. For Pseudomonas aeruginosa, gene sequences were adopted from 
the Pseudomonas genome sequencing project (downloaded from http://www.pseudomonas.com). 

40 For Klebsiella pneumoniae, Staphylococcus aureus, Streptococcus pneumoniae and Salmonella 
typhi, genomic sequences from PathoSeq v 4.1 (Mar 2000 release) was reanalyzed for ORFs using 
the gene finding software GeneMark v 2.4a, which was purchased from GenePro Inc. 45 1 Bishop 
St., N.W., Suite B, Atlanta, GA, 30318, USA. 

Antisense clones were identified as those clones for which transcription from the inducible 

45 promoter would result in the expression of an RNA antisense to a complementary ORF, intergenic 
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or intragenic sequence. Those clones containing single inserts and that caused growth sensitivity 
upon induction are listed in Table IA. 

The gene descriptions in the PathoSeq database derive from annotations available in the 
public sequence databases described above. Where a clone was found to share significant sequence 
5 identity to two or more adjacent ORFs, it was listed once for each ORF and the PathoSeq 
information for each ORF was compiled in Table IB. 

Table IA lists the SEQ ID NOs. and clone names of the inserts which inhibited 
proliferation. This information was used to identify the ORFs (SEQ ID NOs.: 6214-42397) whose 
gene products (SEQ ID NOs. 42398-78581) were inhibited by the nucleic acids comprising the 
10 nucleotide sequences of SEQ ID NOs. 1-6213. Table IB lists the clone name and the PathoSeq 
Locus containing the clone. 
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Clone Name 
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Clone Name 
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EFA201981 
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EFA205229 
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SAU802118 
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EFA201977 


E1M10000237H04 


ECO 103 625 


S1M10000007B02 


SAU800592 


E3M10000005E02 


EFA203137 


E1M10000237G06 


ECO 103232 


S1M10000007F02 


SAU801366 


E3M10000005C03 


EFA200S11 


E1M10000237G06 


ECO 103233 


S1M10000007G02 


SAU801138 


E3M10000005C03 


EFA200S12 


E1M10000237C07 


ECO 103 8 86 


S1M10000007A03 


SAU801899 


E3M10000005D03 


EFA200811 


E1M10000237G07 


ECO103263 


S1M10000007D03 


SAU802496 


E3M10000005D03 


EFA200812 


E1M10000237II07 


ECO102267 


S1M10000007G03 


SAU800967 


E3M10000005E03 


EFA200811 


E1M10000237A08 


ECO103217 


S1M10000007C04 


SAU801740 


E3M10000005E03 


EFA200812 


E1M10000237A08 


ECO103216 


S1M10000007E04 


SAU802496 


E3M10000005C04 


EFA200660 


E1M10000237B08 


ECO101185 


S1M10000007F04 


SAU800478 


E3M10000005C04 


EFA200661 


E1M10000237B08 


ECO101186 


S1M10000007C05 


SAU800547 


E3M10000005D04 


EFA200839 


E1M10000237D08 


ECO103217 


S1M10000007G05 


SAU800548 


E3M10000005H04 


EFA200839 


E1M10000237D08 


ECO 1032 16 


S1M10000007C06 


SAU801900 


E3M10000005G05 


EFA201977 


E1M10000237E08 


ECO 103262 


S1M10000007D06 


SAU800547 


E3M10000005G05 


EFA203137 


E1M10000237E08 


ECO103878 


S1M10000007E06 


SAU801113 


E3M10000005A07 


EFA2008 1 1 


E1M10000237E08 


ECO204942 


S1M10000007C07 


SAU801904 


E3M10000005A07 


EFA200812 


E1M10000237B09 


ECO 10 1844 


S1M10000007E07 


SAU801618 


E3M10000005F07 


EFA200839 


E1M10000237D10 


ECO 102060 


S1M10000007G07 


SAU802638 


E3M10000005B08 


EFA201977 


E1M10000237D10 


ECO102061 


S1M10000007C08 


SAU800482 


E3M1O000005B08 


EFA203137 


E1M10000237E11 


ECO 100 169 


S1M10000007E08 


SAU800700 


E3M10000005E08 


EFA202276 


E 1 Ml 000023 8G01 


ECO103451 


S1M10000007F08 


SAU802261 


E3M10000005D10 


EFA201977 


E1M10000238A02 


ECO103514 


S1M10000007F09 


SAU800210 


E3M10000005D10 


EFA203137 


E1M10000238F03 


ECO101939 


S1M10000007D10 


SAU800537 


E3M10000005F10 


EFA201977 


E1M10000238B04 


ECO 103262 


S1M10000007F10 


SAU802240 


E3M10000005F10 


EFA203137 


E1M10000238B04 


ECO103878 


S1M10000007B11 


SAU802177 


E3M10000006C01 


EFA201982 


E1M10000238B04 


ECO204942 


S1M10000007B11 


SAU802176 


E3M10000006C01 


EFA201981 


E1M10000238D04 


ECO104147 


S1M10000007D11 


SAU801900 


E3M10000006G02 


EFA202214 


E1M10000238F04 


ECO 103224 


S1M10000008F01 


SAU802160 


E3M10000006G02 


EFA202216 


E1M10000238F04 


ECO 103225 


S1M10000008F01 


SAU603460 


E3M10000006B03 


EFA201999 


E1M10000238E05 


ECO 103263 


S1M10000008F02 


SAU800519 


E3M10000006B03 


EFA201997 


E1M10000238F05 


ECO 100 194 


S1M10000008G02 


SAU802643 


E3M10000006D03 


EFA201982 


E1M10000238F05 


ECO 100 195 


S1M10000008A03 


SAU802177 


E3M10000006D03 


EFA201981 


E1M10000238D06 


ECO101185 


S1M10000008A03 


SAU802176 


E3M10000006F04 


EFA200811 


E1M10000238D06 


ECO101186 


S1M10000008B03 


SAU800023 


E3M10000006F04 


EFA200812 


E1M10000238F06 


ECO 103229 


S1M10000008F03 


SAU800753 


E3M10000006G04 


EFA201999 


E1M10000238F06 


ECO103230 


S1M10000008G03 


SAU802369 
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Clone Name 


Gene 
LocusID 


Clone Name 


LocusID 


Clone Name 


LocusID 


E3M10000006G04 


T7T? a 7 A1 QQ7 


E1M10000238A07 


ECO 103236 


S1M10000008A04 


SAU800478 


E3M10000006H09 


b r a 7Ai 07R 
jir/vzuiuzo 


E1M10000238A07 


ECO 103 23 7 


S1M10000008B04 


SAU802496 


E3M10000006E1 1 


PR A7AAR1 1 


E1M10000238A08 


ECO 101 628 


S1M10000008D05 


SAU800517 


E3M10000006E11 


BR A 7 AAR 1 7 
UrAZUUo 1Z 


E1M10000238E08 


ECO103237 


S1M10000008D05 


SAU202623 


E3M10000006C12 


A 7A^77^ 
IlrAZUJZZJ 


E1M1O000238E08 


ECO103238 


S1M10000008E05 


SAU801183 


E3M10000006C12 


BB A 701 077 


E1M10000238B09 


ECO102213 


S1M10000008G05 


SAU800305 


E3M 1 0000006C 1 2 




E1M10000238G09 


ECO 103242 


S1M10000008B06 


SAU802225 


E3M 1 0000006G 1 2 


BR A 7A1 QQQ 


E1M1 000023 8H09 


ECO101324 


S1M10000008F06 


SAU800381 


E3M10000006G12 


T7T7 A 7 01 QQ7 


E1M1000023SF12 


ECO 100 179 


S1M1 0000008 A08 


SAU800195 


E3M10000007F01 


RR A701 QQQ 


E1M10000238F12 


ECO100180 


S1M10000008B08 


SAU801900 


E3M10000007F01 


BRA 7A1 QQ7 

£ir/\ZU lyy 1 


E1M10000239B01 


ECO104091 


S1M10000008C08 


SAU800006 


E3M10000007G01 


rr a 7A1 qqq 


E1M10000239B01 


ECO104092 


S1M10000008E08 


SAU800548 


E3M10000007G01 


BRA 701 QQ7 


E1M10000239D01 


ECO 10263 6 


S1M10000008F08 


SAU801618 


E3M10000007A02 


r;T7 a 7A1 QQQ 


E1M10000239D02 


ECO103885 


S1M10000008A09 


SAU800381 


E3M10000007A02 


BPA701 QQ7 


E1M10000239C03 


ECO103222 


S1M10000008B09 


SAU801193 


E3M10000007B02 


BB A 7 A1 QQQ 


E1M10000239C03 


ECO103223 


S1M10000008C09 


SAU802238 


E3M10000007B02 


r7R a 7 A1 QQ7 


E1M10000239E04 


ECO 104090 


S1M10000008E09 


SAU801698 


E3M1 0000007B03 


BRA701QQQ 
rir /\zu vyyy 


E1M10000239F04 


ECO 104243 


S1M10000008F09 


SAU802496 


tjiA/ti aaaaaa7T}ai 

JlJM I. UUUUUU /OUj 


EFA201997 


E1M10000239F04 


ECO 104242 


S1M10000008B10 


SAU801740 


E3M 1 0000007C03 


RBA701QR7 


E1M10000239C05 


ECO 102827 


S1M10000008E10 


SAU801621 


r?i\yf 1 AAAAAA7f~ , Ai 
hiMlUUUUUU /CUj 


BR A701QR1 


E1M10000239C05 


ECO 102828 


S1M10000008F10 


SAU800537 


DQRyfi aaaaaa7P»ai 
Cj5 M i UUUUUU / uuj 


EFA201999 


E1M10000239H05 


ECO 103697 


S1M10000008F11 


SAU802502 


i AAAAAA7Fini 
JtiJlVll. UUUUUU /UUJ 


EFA201997 


E1M10000239H07 


ECO101139 


S1M10000008A12 


SAU801740 


iijMi UUUUUU /rlUJ 


EFA202214 


E1M10000239A08 


ECO103S86 


S1M10000009B01 


SAU802397 


rjiTi^f i nAAAAA7BTA'* 
ejM l UUUUUU InXJ J 


EFA202216 


E1M10000239D08 


ECO103886 


S1M10000009C01 


SAU801516 


ciA/fi AAAAAA7r , A/i 
JiJlVIl UUUUUU /L-U4 


EFA20102S 


E1M10000239F08 


ECO104187 


S1M10000009C01 


SAU801515 


ttqaa"i aaaoaa7Ba^ 

liJMl UUUUUU /tZVJ 


EFA201980 


E1M10000239H08 


ECO103885 


S1M10000009D01 


SAU802189 


BQTi/T 1 AAAAA07P0"; 

.eoiviiuuuuuu /r.uj 


EFA201981 


E1M10000239H10 


ECO 103226 


S1M10000009F01 


SAU802507 


xvaAjrt aaaaaa7RO<; 
lijMlUUUUUU /XIUj 


EFA205229 


E1M10000239II10 


ECO 103 22 7 


S1M10000009H01 


SAU802397 


m\/Ti AAAAno7KAA 
lijMlUUUUUU /rUO 


EFA201999 


E1M10000239G11 


ECO103886 


. S1M10000009A02 


SAU801286 


~ci\a-\ aaaaaa7RA/^ 
EoMlUUUUUU /rUO 


BBA701QQ7 


E 1 M 1 0000239G 1 2 


ECO 102425 


S1M10000009B02 


SAU801286 


"cia/ti aaaaaaqra7 
cjMIUUUUUUoEUZ 


EFA 9 00360 


E1M10000240B03 


ECO103239 


S1M10000009C02 


SAU800118 


C2iv/f 1 AAonoARBro7 

XlJM lUUUUUUOrlUZ 


EFA200766 


E1M10000240B03 


ECO103240 


S1M10000009D02 


SAU801362 


mifi AAAAAAQPA'X 
iljM 1 UUUUUUoV^U i 


BR A 700R0<n 


E1M10000240D03 


ECO103228 


S1M10000009E02 


SAU801516 


t?t\/Ti aaoaaaki^a^ 

JtiJlVilUUUUUUoOUj 


EFA201999 


E1M10000240D03 


ECO103229 


S1M10000009E02 


SAU801515 


E3 M 1 0000008G05 


BFA 701 QQ7 


E1M10000240A04 


ECO 100 198 


S1M10000009F02 


SAU802139 


E3M10000008C08 


BB A 7A1 


E1M10000240D06 


ECO 100 179 


S1M10000009G02 


SAU801516 


TCJTN/T1 AAAAAARPlAS? 
EJMiUUUUUUOJUUo 


EFA200805 


E1M10000240D06 


ECO100180 


S1M10000009G02 


SAU801515 


RITV/TI AAAAAACfAQ 
XijMJ.UUUUUU5^Uy 


BBA 701 QSfi 


E 1 M 1 0000240G07 


ECO 103242 


S1M10000009H02 


SAU802632 


B7TV/T1 AAAAAAQr*AQ 

rijjyiiuuuuuuoouy 


jir/\zujzo j 


E1M10000240C08 


ECO101259 


S1M10000009B03 


SAU802397 


BTN/H AAAOOAGnAQ 


EFA200839 


E1M10000240C08 


ECO101258 


S1M10000009D03 


SAU800118 


"Cm^/fl AAAAAAQr^iAQ 
iliiYLlUUUUUU5>aUy 


BB A 700RAP 
Dr /VZUUo^+U 


E1M10000240F08 


ECO 100095 


S1M10000009F03 


SAU800476 


cja/ti AAAAAnonni 
rijivj. luuuuuuyuu i 


EFA201986 


E1M10000240B10 


ECO101259 


S1M10000009G03 


SAU802502 


mil 1 AAOAAAQTlAI 
fijJVUUUUUUUyjJUl 


BBA70^7^S 


E1M10000240B10 


ECO101258 


S1M10000009H03 


SAU800176 


B77V/M AAAAAAQBA7 

jijiviiuuuuuuyiiuz 


EFA201986 


E1M10000240B11 


ECO103624 


S1M10000009H03 


SAU800177 


bhui ooonooQB07 
li jivi i uuuuuuyriuz 


EFA205255 


E1M10000240B11 


ECO 103 625 


S1M10000009A04 


SAU801013 


RiA/n AnnAAAonAO 
a j ivi i uuuuuuy UrUZ 


EFA200805 


E 1 M 1 0000240H 1 1 


ECO103161 


S1M10000009B04 


SAU801193 


B3TV/T1 OOAOOAQROI 

ti j ivi i uuuuuuynu J 


EFA202001 


E 1 M 1 0000240B 1 2 


ECO 100886 


S1M10000009D04 


SAU801013 


E3M10000009E05 


EFA200805 


E1M10000241F01 


ECO103885 


S1M10000009B05 


SAU800542 


E3M10000009H06 


EFA200495 


E1M10000241A02 


ECO 103263 


S1M10000009C05 


SAU800542 


E3M10000009C07 


EFA202216 


E1M10000241H02 


ECO 103 624 


■ S1M10000009D05 


SAU802511 


E3M10000009C07 


EFA104836 


E1M10000241H02 


ECO 103 625 


S1M10000009F05 


SAU800542 


E3M10000009C0S 


EFA200807 


E1M10000241A04 


ECO 103262 


S1M10000009G05 


SAU800542 
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Clone Name 


Gene 
LocusID 


Clone Name 


LocusID 


Clone Name 


LocusID 


E3M10000010F01 


br AZU I y / 0 


E1M10000241C06 


ECO101232 


S1M10000009H05 


SAU800230 


E3 Ml 00000 10F01 


EFA201977 


E1M10000241C06 


ECO101233 


S1M10000009B06 


SAU801139 


E3M10000010H02 


EFA201976 


CI 1V/I1 AAAA941 FClfi 

Cj i tvi i uuuwzh i r uo 


ECO103265 


S1M10000009C06 


SAU800259 


E3M10000010D05 


X717A 9A1 CO "3 

bbAZUiDZJ 


E1M10000241H07 


ECO 103263 


S1M10000009E06 


SAU801760 


E3M10000010G07 


EFA201993 


C, 1 1V1 1 UUUUZH- 1 J\\J o 


ECO103607 


S1M10000009F06 


SAU800542 


E3M100O0O10C08 


EFA200807 


1} 1 IVi 1 UUUUZH 1 J3UO 


ECO 103263 


S1M10000009G06 


SAU801257 


E3M10000010G09 


EFA202012 


fi \/n AnnnoAi for 

riLLVllUUUUZ^ ir/Uo 


ECO 100777 


S1M10000009A07 


SAU800153 


E3M10000010G10 


17X7 A 0A0AA7 

Hr azuzuu / 


E1M10000241G08 


ECO103265 


S1M10000009B07 


SAU800357 


E3M10000011H02 


EFA200811 


171 1V/T1 AAAft9d1 A HQ 

ii 1 ivi l uuuuzh i jwy 


ECO101834 


S1M10000009C07 


SAU800306 


E3M10000011B03 


T7t7 A OAOAAO 

brAzUzUU/ 


fi ivyf i nnnn^Ai foq 

H 1 1V1 1 UUUUZH Levy 


ECO102593 


S1M10000009D07 


SAU801094 


E3M10000011D03 


EFA201987 


C i IVi I UUUUZH 1 nuy 


ECO103481 


S1M10000009D07 


SAU801095 


E3M10000011D03 


br AZUOZjo 


E1M1 000024 IB 11 


ECO102588 


S1M10000009F07 


SAU800252 


E3M10000011C07 


EFA200307 


C. 1 1V1 LUUUUZ^t 1 E/ 1 Z 


ECO102144 


S1M10000009G07 


SAU801511 


E3M1000001 1 A09 


br AZUUS4U 


E1M10000242D06 


ECO101089 


S1M10000009H07 


SAU802711 


E3M1000001 1B09 


tjr? a oAAQfK 
br AZUUoUj 


E1M10000242F07 


ECO103264 


S1M10000009A08 


SAU802100 


E3M10000012B01 


T7T? Aim ms 
rir azu iuzo 


E 1 M 1 0000242H07 


ECO100663 


S1M10000009A08 


SAU802098 


E3M10000012C01 


r?T? a oai AOS? 
Hr AZU iUZo 


E1M1OO00242F08 


ECO102610 


S1M10000009A08 


SAU802099 


E3M10000012B02 


iir AZUlooo 


E1M10000242E1 1 


ECO101932 


S1M10000009C08 


SAU802100 


E3M10000012G02 


iir AZU l^j J 


E1M10000242H1 1 


ECO 103243 


S1M10000009E08 


SAU802539 


E3M10000012F05 


cr a 0A1 QQQ 
£Lr AZU lyyy 


E1M10000242H1 1 


ECO 103 244 


S1M10000009E08 


SAU202590" 


E3M1 00000 12F06 


EFA205257 


E 1 M 1 0000242E 1 2 


ECO101048 


S1M10000009A09 


SAU800006 


E3M 1 00000 1 2B07 


FT? AOAIQSfi 

rirAZUiyoo 


E1M10000243F03 


ECO 100245 


S1M10000009C09 


SAU801205 


E3 M 1 00000 1 2B 07 




E1M10000243G03 


ECO102512 


S1M10000009D09 


SAU801507 


E3 M 1 00000 1 2B07 


FFAOAIQS^ 


E 1 M 1 0000243B04 


ECO 102277 


S1M10000009D09 


SAU801508 


E3M10000012F07 


1=?F A OA1 Ofi 1 

brAZUiyo i 


E1M10000243B04 


ECO102278 


S1M10000009D09 


SAU200470 


E3M10000012F07 


FF A 9A^99Q 


E 1 M 1 0000243 F04 


ECO 101 684 


S1M10000009E09 


SAU801011 


E3M1000001 2G07 


ttt? A OA1 GS A 

brAzuiyoo 


E1M10000243F04 


ECO101685 


S1M10000009F09 


SAU802496 


E3M 1 00000 1 2G07 


EFA205255 


b llvllUUUUZ^jrUO 


ECO101714 


S1M10000009G09 


SAU801680 


E3M10000012B08 


brAZUDZD / 


E1M10000243F07 


ECO 100465 


S1M10000009H09 


SAU800543 


E3M 1 00000 1 2D 1 0 


T7T7 A O AHQfK 

br Azuuouo 


E1M10000243H07 


ECO 102922 


S1M10000009A10 


SAU802100 


E3M10000012F10 


EFA201986 


c, l ivi i UUUUZ^ jr \jy 


ECO101575 


S1M10000009A10 


SAU802099 


E3M10000012F10 


brAzunzj j 


E1M10000243B10 


ECO101152 


S1M10000009B10 


SAU802244 


E3M 1 00000 1 3D02 


FF A OAOAA1 

rSr azuzuui 


E 1 M 1 0000243B 1 0 


ECO101153 


S1M10000009B10 


SAU802243 


E3M10000013E02 


FFAOA1 AOS 
lirAZUlUZo 


E1M10000243E11 


ECO103488 


S1M10000009C10 


SAU802610 


E3M10000013H03 


FFAOA1QRC. 
iir AZUiyOJ 


E1M10000244F01 


ECO 100404 


S1M10000009F10 


SAU800189 




EFA202001 


E1M10000244C02 


ECO103233 


S1M10000009G10 


SAU800463 


E3M10OOOO13CO5 


pf a oncost 
br azudzoj 


E1.M10000244C02 


ECO103234 


S1M10000009A11 


SAU801011 


bjMlUUUUUl jf UO 


ff Aonnsi i 
tir azuuo 1 1 


E1M10000244E02 


ECO101475 


S1M10000009B11 


SAU802654 


E3M1 00000 13H05 


FFAOmQQT 

lir Azuiyy / 


E1M10000244E02 


ECO101476 


S1M10000009C11 


SAU802606 


E3M 1 00000 1 3 A06 


a ononAi 

lirAZUZUUJ 


E1M10000244E02 


ECO201962 


S1M10000009D11 


SAU802503 


b jM 1 UUUUO 1 JAU / 


ff a onoAm 
xir azuzuui 


E1M10000244H02! ECO103160 


S1M10000009D11 


SAU802502 


T72i\/M haaaai onnQ 
bjivl 1 UUUUU 1 JJJUo 


FF A OD1 QRT 


E1M1 0000244H02 ECO 1 03 1 6 1 


S1M10000009E11 


SAU802230 


b3M10UUUUi3bUo 


ff a onrisrK 
jir azuuouo 


E1M10000244B03 


ECO101475 


S1M10000009G11 


SAU800942 


E3M10000013D10 


TJT7A om QQO 

brAzuiyo / 


E1M10000244B03 


ECO101476 


S1M10000009H11 


SAU802230 


tJTK/n aaaaai n 

bjMiUUUUUlJlJ 1U 


EFA20525E 


E1M10000244B03 


ECO201962 


S1M10000009B12 


SAU800001 


bi M 1 UUUUU 1 J (j 1 U 


FF A 0AAS40 
iir AZUUo^Z 


E1M10000244E03 


ECO 103 160 


S1M10000009E12 


SAU801516 


Tjn\fi nnnfim AnC\Q 
bJMlUUUUU14(jUy 


EFA20 1 20^ 


E1M10000244E03 


ECO103161 


S1M10000009G12 


SAU700396 


tjtn/ti aaaaai ati i i 


EFA205225 


E1M10000244F03 


ECO 102669 


S1M10000011B01 


SAU802249 


E3M10000014B12 


EFA201977 


E1M10000244A04 


ECO 102336 


S1M10000011B01 


SAU802248 


E3M10000014B12 


EFA203137 


E1M10000244D04 


ECO 1032 18 


S1M10000011C01 


SAU802510 


E3M10000014E12 


EFA205257 


E1M10000244E04 


ECO101987 


S1M10000011D01 


SAU801677 


E3M10000014E12 


EFA201986 


E1M10000244G0' 


ECO103697 S1M10000011F01 


SAU801618 


E3M10000015B04 


EFA201611 


E1M10000244D0S 


ECO100169 S1M10000011G01 


SAU800490 
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Gene 
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Gene 
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E3M10000015B12 


EFA201999 


E1M10000244E08 


ECO100850 
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E3M10000025F10 


CP A 7A^72^ 


E1M10000250H04 
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S1M10000013A09 


SAU800505 


E3M10000027C03 


DT? a 7A7AA1 
fcrAZU/UU 1 


E1M1000025 1 A02 


ECO101256 


S1M10000013B09 


SAU801185 


E3M10000027C03 


xir azuj/oj 


E1M1 000025 1D04 


ECO103100 


S1M10000013B09 


SAU801186 


E3M10000027D03 


EFA200807 


P 1 TV/T1 AADA7 S 1 FOA 


ECO 100662 


S1M10000013C09 


SAU801760 


E3M10000027H03 


CTT A 7A<;7QQ 


E1M 1 000025 1H04 


ECO 103243 


S1M10000013D09 


SAU802054 


E3M10000027H04 


EFA20200 1 


C, i iVIiUUUUZJ IrUJ 


ECO 1042 13 


S1M10000013D09 
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SAU801518 
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ECO10351^ 
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EFA202213 


E1M10000265E09 


ECO103878 


S1M10000018B02 


SAU801354 


E3M10000033H02 


EFA201983 


E1M10000265E09 


ECO204942 


S 1 Ml 00000 18C02 


SAU800014 


E3M1 000003 3A03 


EFA201009 


E1M10000265F09 


ECO103116 


S1M10000018D02 


SAU802160 


E3M10000033E03 


EFA201984 


E1M10000265F09 


ECO103115 


S1M10000018E02 


SAU801038 


E3M10000033E03 


EFA201983 


E1M10000265H10 


ECO103020 


S1M10000018H02 


SAU801900 


E3M10000033F03 


EFA200192 


E1M10000265A11 


ECO103481 


S1M10000018H02 


SAU801899 


E3M10000033G03 


EFA200457 


E1M10000265B11 


ECO 103781 


S1M10O00018A03 


SAU802246 


E3M10000033A04 


EFA202160 


E1M10000265C11 


ECO 10409 3 


S1M10000018A03 


SAU802247 


E3M10000033B04 


EFA200794 


E1M10000266D02 


ECO101686 


S1M1OOO0018BO3 


SAU801388 


E3M 1 000003 3D04 


EFA201047 


E1M10000266H02 


ECO103237 


S1M1OOOO018CO3 


SAU800924 


E3M10000033E04 


EFA200457 


E1M10000266F04 


ECO102828 


S1M10000018C03 


SAU800925 


E3M10000033F04 


EFA202006 


E1M10000266H04 


ECO103263 


S1M10000018D03 


SAU802238 


E3M10000033G04 


EFA200515 


E1M10000266H05 


ECO 100 169 


S1M10000018E03 


SAU800120 


E3M10000033H04 


EFA200677 


E1M10000266B06 


ECO103885 


S1M10000018F03 


SAU801354 


E3M10000033A05 


EFA201977 


E1M10000266F11 


ECO 1036 17 


S1M1000001SG03 


SAU802223 


E3M10000033B05 


EFA200811 


E1M10000267F01 


ECO100836 


S1M10000018A04 


SAU800217 


E3M10000033C05 


EFA200811 


E1M10000267E04 


ECO 103263 


S1M10000018C04 


SAU802244 


E3M10000033C05 


EFA200812 


El Ml 0000267 A05 


ECO 103074 


S1M10000018D04 


SAU802233 


E3M10000033D05 


EFA201981 


E1M1 0000267 A05 


ECO 103075 


S1M10000018E04 


SAU802328 


E3M10000033E05 


EFA202160 


E1M10000267B05 


ECO 103263 


S1M10000018F04 


SAU800191 


E3M10000033F05 


EFA200805 


E1M10000267A07 


ECO 103222 


S1M10000018F04 


SAU800192 


E3M10000033H05 


EFA201979 


E1M10000267A07 


ECO103223 


S1M10000018A05 


SAU801355 


E3M10000033A06 


EFA201983 


E1M10000267H07 


ECO102828 


■ S1M10000018A05 


SAU801354 


E3M10000033B06 


EFA202180 


E1M10000267E09 


ECO103233 


S1M10000018BO5 


SAU800537 


E3M10000033D06 


EFA201025 


E1M10000267E09 


ECO 103234 


S1M10000018E05 


SAU800839 


E3M10000033D06 


EFA201028 


E1M10000267G09 


ECO 102556 


S1M10000018G05 


SAU800526 


E3M10000033G06 


EFA202274 


E1M10000267H09 


ECO103883 


S1M10000018A06 


SAU800984 


E3M10000033A07 


EFA201512 


E1M10000267A10 


ECO104181 


S1M10000018C06 


SAU801670 


E3M10000033E07 


EFA200807 


E1M10000267A10 


ECO 104 180 


S1M10000018C06 


SAU801671 


E3M10000033F07 


EFA200807 


E1M10000267E10 


ECO 100 180 


S1M10000018F06 


SAU801237 


E3M10000033G07 


EFA201041 


E1M10000267C11 


ECO 103223 


S1M10000018F07 


SAU800275 


E3M10000033H07 


EFA200807 


E1M10000267E11 


ECO 103775 


S1M10000018G07 


SAU800492 


E3M10000033A08 


EFA200457 


E1M10000267B12 


ECO 103263 


S1M10000018G07 


SAU800493 
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Clone Name 
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ri n T 

one ame 


Gene 
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Gene 

LocusID 


Xi J 1YL 1 UUU UU J J Jj U o 


EFA202007 


E1M10000267E12 


ECO103832 


S1M10000018H07 


SAU800005 


iijMlUUIJUUJ JilUo 


EFA202180 


E1M10000267E12 


ECO103833 


S1M10000018A08 


SAU802246 


lijMlUUUUUJorUO 


EFA201993 


E1M10000268F03 


ECO 103223 


S1M10000018A08 


SAU802247 




EFA200841 


E1M10000268D04 


ECO 103244 


S1M10000018C08 


SAU802195 


cJMl UUUUUJJfiuo 


EFA20200 1 


E1M10000268E04 


ECO101685 


S1M10000018C08 


SAU802194 


tLjMlUUUUUjorsuy 


EFA201987 


E1M10000268F06 


ECO101180 


S1M10000018E08 


SAU802262 


bjiVliUUU(JUjjv_-uy 


FFA701Q70 


E1M10000268E07 


ECO103226 


S1M10000018F08 


SAU802654 


t, JM 1 UUUUUJ JJJUy 


EFA201984 


E1M10000268E07 


ECO103227 


S1M10000018G08 


SAU802586 


JCOM lUUUUUD J.C.US' 


EFA200621 


E1M10000268A08 


ECO103481 


S1M1000OO18G08 


SAU802585 


H3M 1 UUUUU J JOUy 


FFA70.n4S7 


E1M10000268B08 


ECO103243 


S1M10000018G08 


SAU802587 


ejMIUUUUUj jnuy 


EFA201028 


E1M10000268D0S 


ECO 103263 


S1M1 00000 18A09 


SAU800217 


EOM1.UUUUUJ 1 u 


EFA201986 


E1M10000268G08 


ECO102636 


S1M10000018B09 


SAU801844 


nolVj.lUUUUUjjLv 1U 


EFA205255 


E1M10000268B09 


ECO103263 


S1M10000018B09 


SAU801843 


li-JlVi 1 UUUUU J jL) l u 


EFA200326 


E1M10000268E09 


ECO103883 


S1M10000018C09 


SAU801753 


EO Ml UUUUU J J r 1U 


EFA202012 


E1M10000268F09 


ECO 103 221 


S1M10000018C09 


SAU801754 


JiOlVllUUUUUj Jo 1U 


EFA202170 


E1M10000268F09 


ECO103222 


S1M10000018D09 


SAU801751 


JljMlUUUUUJJ/Vi i 


EFA201028 


E1M10000268G09 


ECO 103 23 7 


S1M10000018E09 


SAU802654 


E3M10000033C1 1 


FF A 0099 1 7 


E1M10000268G09 


ECO103238 


S 1 Ml 00000 18F09 


SAU802222 


xijiviiuuuuujoij 1 1 


EFA202007 


E1M10000268E10 


ECO103886 


S1M10000018G09 


SAU802586 


E3M1OOOO033E1 1 


EFA201977 


E1M10000268A11 


ECO101812 


S1M10000018G09 


SAU802585 


E3M10000033H1 1 


EFA202013 


E1M10000268G11 


ECOl 02324 


S1M10000018G09 


SAU802587 


E3M10000033C12 


EFA201601 


E1M10000268G12 


ECO 102839 


S1M10000018H09 


SAU800605 


E3M 1 000003 3F 12 


EFA200811 


E1M10000269D01 


ECO 103231 


S1M10000018A10 


SAU801630 


E3M 1 000003 3F 12 


EFA200812 


E1M10000269D01 


ECO103232 


S1M10000018B10 


SAU801554 


E3M10000033G12 


EFA200192 


E1M10000269B02 


ECO103886 


S1M10000018C10 


SAU801668 


E3M10000034D01 


EFA202006 


E1M10000269D03 


ECO 103481 


S1M10000018D10 


SAU802654 


E3M 1 0000034EO 1 


EFA201999 


E1M10000269D04 


ECO103231 


S1M10000018F10 


SAU800539 


E3M10000034A02 


EFA200805 


E1M10000269H04 


ECO 103262 


S1M10000018F10 


SAU800540 


E3M10000034B02 


EFA202217 


E1M10000269H04 


ECO 103 878 


S1M10000018G10 


SAU802244 


E3M 1 0000034C02 


EFA201165 


E1M10000269H04 


ECO204942 


S1M10000018G10 


SAUS02243 


E3M 1 0000034C02 


EFA201163 


E1M10000269B05 


ECO101259 


S1M10000018H10 


SAU800546 


E3M10000034D02 


EFA202013 


E1M10000269D05 


ECO 102828 


S1M1000001SA11 


SAU802246 


E3M10000034F02 


EFA201999 


E1M10000269H05 


ECO 102227 


S1M10000018A11 


SAU802247 


E3M10000034G02 


EFA200805 


E1M10000269A06 


ECO103231 


S1M10000018B11 


SAU802100 


E3M10000034H02 


EFA200239 


E1M10000269A06 


ECO103232 


S1M10000018B11 


SAU802099 


nolVl i UUUUUj<+rlUZ 


EFA200240 


E1M10000269E07 


ECO 104093 


S1M10000018C11 


SAU802049 


C JM L UUUUU J4A.U J 


FFA7f)1Q7'i 


E1M10000269F07 


ECO 103243 


S1M10000018D11 


SAU800542 


C/JlVllUUUUUj^rUJ 


FFA?nns4r 

Iir/\ZvUoHU 


E1M10000269E10 


ECO 104090 


S1M10000018E11 


SAU802232 


JCOiVl 1 UUUUUO^fOU J 


EFA201978 


E1M10000269D11 


ECO103293 


S1M10000018E11 


SAU802231 


£1 jlyl 1 UUUUU j^frlU J 


EFA200805 


E 1 M 1 0000269C 1 2 


ECO101232 


S1M10000018A12 


SAU802681 


E3M1 0000034A04 


EFA20084C 


E1M10000269C12 


ECO101233 


S1M10000018C12 


SAU802681 


E3M 1 0000034B04 


EFA20045< ! i 


E1M10000269G12 


ECO101324 


S1M10000018D12 


SAU801630 


E3M10000034C04 


EFA200807 


E1M10000271F02 


ECO 103223 


S1M10000018E12 


SAU802506 


E3M10000034D04 


EFA202003 


E1M10000271H02 


ECO104168 


S1M10000018F12 


SAU802160 


E3M 1 0000034E04 


EFA202013 


E1M10000271E03 


ECO 101444 


S1M1OOO0018G12 


SAU800543 


E3M10000034F04 


EFA202013 


E1M10000271G03 


ECO 10 1475 


S1M10000019C01 


SAU800517 


E3M10000035B01 


EFA202298 


E1M10000271G03 


ECO101476 


S1M10000019D01 


SAU802181 


E3M10000035C01 


EFA202006 


El Ml 000027 1G03 


ECO201962 


S1M10000019E01 


SAU801647 


E3M10000035F01 


EFA201981 


E1M10000271B04 


ECO100886 


S1M10000019E01 


SAU801646 


E3M10000035A02 


EFA202015 


E1M10000271G04 


ECO101259 


S1M10000019F01 


SAU800771 


E3M1 000003 5D02 


EFA202001 


E1M10000271B05 


ECO103264 


S1M10000019A02 


SAU800385 


E3M10000035F02 


EFA201507 


E1M10000271E05 


ECO101256 


S1M10000019D02 


SAU800680 


E3M10000035G02 


EFA202013 


E1M10000271E05 


ECO101257 


S1M10000019E02 


SAU800607 
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LocusID 


T7"3A/fi aaaaa^ ^nn? 


EFA202007 


E1M10000271C07 


ECO 103264 


S1M10000019A03 


SAU800591 


Th^A/h aaaaa^ra"* 


EFA202006 


E1M10000271C07 


ECO103265 


S1M10000019B03 


SAU801253 


T^^^\A^ AAAAn^spm 

Ci jlxi 1 UUUUU J J\s\JJ 


EFA201981 


E1M10000271G07 


ECO 102302 


S1M10000019D03 


SAU800782 


■r^A/H aaaaa^'ha'} 


EFA202217 


E1M10000271G10 


ECO 102324 


S1M10000019B04 


SAU801812 


I201V11UUUUU.5 JHUj 


EFA201984 


E1M10000271F11 


ECO 102636 


S1M10000019C04 


SAU802473 


cni\/ft aaaaaq^tta^ 


EFA205207 


E1M10000271E12 


ECO101324 


S1M10000019D04 


SAU802154 


aaaaa^tta^ 

Ej Ml UUUUU J J rlUJ 


EFA202168 


E1M10000271F12 


ECO102501 


S1M10000019G04 


SAU802238 


ni\/fi aaaaa^ a aa 

tjMlUUUUUJJAUM- 


EFA202012 


E1M10000272F02 


ECO 104237 


S1M10000019A05 


SAU802160 


E3M 1 000003 5C04 




E1M10000272G03 


ECO 103262 


S1M10000019C05 


SAU800545 


R1\/f 1 AAAAA1^"nAA 
E, JM 1 UUUUU J J JJU't 


EFA200418 


E1M10000272G03 


ECO103878 


S1M1 00000 19D05 


SAU801275 


"DIA/TI AAAAAT\T7A<1 
EOM1UUUUUJJEAJ4 


EFA200841 


E1M10000272G03 


ECO204942 


S1M10000019F05 


SAU801731 


roivnuuuuuj jvju* 


e,e/\.zui jo / 


E1M10000272A04 


ECO 103221 


S1M10000019H05 


SAU802229 


T?o\yf 1 AAAAAl^ AOS 
E, JM I UUUUU J JJVJJ 


EFA200418 


E1M10000272F05 


ECO103914 


S1M10000019H05 


SAU802228 


f^mi nnoom^ro 1 ; 

rLjlviiuuuuuj jv^uj 


EFA200807 


E1M10000272A06 


ECO103223 


S1M10000019A06 


SAU801605 


E01VJ.1UUUUUJJUUJ 


EFA201999 


E1M10000272B06 


ECO103244 


S1M10000019C06 


SAU802241 


"RTNAI AAAAm^PA^ 
IwjlVllUUUUUJ JJjiUJ 


EFA200326 


E1M10000272H07 


ECO100886 


S1M10000019C06 


SAU802240 


E3M100OOO35G05 


EFA200807 


E1M10000272B08 


ECO103481 


S1M10000019D06 


SAU802442 


E3M 1 000003 5 A06 


EFA202012 


E1M10000272C08 


ECO100169 


S1M10000019F06 


SAU801565 


AAAAAISPAfi 

ruiviiuuuuuj jv^uo 


EFA202001 


E1M10000272D08 


ECO 1022 13 


S1M10000019A07 


SAU800492 


E3M10000035F06 


EFA202168 


E1M10000272G08 


ECO 104243 


S1M10000019A07 


SAU800493 


T3^1U1 AAAAA^WA^ 
XiJlVllUUUUUj JrlUO 


EFA201987 


E1M10000272G08 


ECO 104242 


S1M10000019B07 


SAU800537 


E3M10000035B07 


EFA202012 


E1M10000272H08 


ECO 100223 


S1M10000019C07 


SAU801275 


E3M10000035C07 


EFA200807 


E1M10000272C09 


ECO 104091 


S1M10000019D07 


SAU802654 


ETM10000035E07 


EFA202378 


E1M10000272C09 


ECO 104092 


S1M10000019E07 


SAU800591 


E3M10000035F07 


EFA201993 


E1M10000272D09 


ECO101684 


S1M10000019G07 


SAU801476 


E3M10000035A08 


EFA200840 


E1M10000272D09 


ECO101685 


S1M10000019AOS 


SAU801631 


E3M10000035B08 


EFA200677 


E1M10000272D09 


ECO101686 


S1M10000019B08 


SAU800122 


E3M10000035C08 


EFA201979 


E1M10000272G09 


ECO101184 


S1M10000019B08 


SAU800123 


E3M10000035C0S 


EFA201980 


E1M10000272H09 


ECO301324 


S1M10000019C08 


SAU801240 


E3M10000035E08 


EFA201999 


E1M10000273E01 


ECO 100095 


S1M10000019F08 


SAU801517 


E3M 1 000003 5F08 


EFA202006 


E1M10000273D02 


ECO 103231 


S1M10000019G08 


SAU802654 


E3M10000035G08 


EFA201028 


E1M10000273E03 


ECO103886 


S1M10000019H08 


SAU800016 


E3M10000035A09 


EFA201987 


E1M10000273D05 


ECO101324 


S1M10000019A09 


SAU801193 


E3M10000035C09 


EFA200842 


E1M10000273E05 


ECO103710 


S1M10000019B09 


SAU801131 


E3M10000035E09 


EFA205207 


E1M10000273G05 


ECO 103242 


S 1 Ml 00000 19B09 


SAU801132 


E3M10000035F09 


EFA201986 


E1M10000273G05 


ECO 103243 


S 1 Ml 00000 19D09 


SAU802649 


E3M10000035F09 


EFA205255 


E1M10000273C07 


ECO103263 


S1M10000019F09 


SAU800517 


E3M10000035G09 


EFA202217 


E1M10000273C08 


ECO103230 


S1M10000019F09 


SAU202623 


E3M10000035G09 


EFA202216 


E1M10000273C08 


ECO103231 


S1M10000019G09 


SAU800537 


E3M10000035G09 


EFA104836 


E1M10000273G1 1 


ECO 100 184 


S1M10000019B10 


SAU801518 


E3M10000035H09 


EFA200805 


E1M10000273G11 


ECO 100 185 


S1M10000019G10 


SAU801727 


E3M10000035B10 


EFA201888 


E1M10000273H11 


ECO 103 185 


S1M10000019G10 


SAU801726 


E3M10000035D10 


EFA202012 


E1M10000273B12 


ECO 100869 


SIM10000019A11 


SAU802154 


E3M10000035E10 


EFA202298 


E1M10000273G12 


ECO 104090 


S1M10000019B11 


SAU800286 


E3M10000035F1C 


EFA201867 


E1M10000274C01 


ECO103233 


S1M10000019C11 


SAU800535 


E3M10000035G10 


EFA200840 


E1M10000274C01 


ECO 103234 


S1M10000019F11 


SAU801719 


E3M10000035A1 1 


EFA201888 


E1M10000274E01 


ECO103001 


S1M10000019G11 


SAU802229 


E3M10000035B11 


EFA202012 


E1M10000274G01 


ECO101259 


S1M10000019A12 


SAU801680 


E3M10000035C11 


EFA202006 


E1M10000274G01 


ECO101258 


S1M10000019A12 


SAU801679 


E3M10000035D11 


EFA202378 


E1M10000274H05 


ECO103262 


S1M10000019B12 


SAU802238 


E3M10000035E11 


EFA200807 


E1M10000274H05 


ECO103878 


S1M10000019C12 


SAU801193 


E3M10000035F11 


EFA202006 


E1M10000274H05 


ECO204942 


S1M10000019D12 


SAU802226 


E3M10000035G11 


EFA200418 


E1M10000274D06 


ECO102556 


S1M10000020E01 


SAU801186 
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E3M10000035H1 1 


EFA200239 


E1M10000274F06 


ECO 102827 


S1M10000020F01 


SAU800391 




EFA200240 


E1M10000274F06 


ECO 102828 


S1M10000020G01 


SAU800195 


TjiA^i aaaaai^ri ^ 

C, JlVl i UUUUU J J D 1 z 


EFA200840 


E1M10000274F07 


ECO 10263 7 


S1M10000020H01 


SAU802686 


rimi aaaaai^pi o 

Jtl Jlvl 1 UUUUU J JL- 1 Z 


EFA202006 


E1M10000274F07 


ECO102638 


S1M10000020B02 


SAU801303 


"caAyn aaaaai^ri o 


EFA202006 


E1M10000274A08 


ECO103886 


S1M10000020H02 


SAU800543 


RIAjf 1 AAAAAKT71 7 


RRA901 £78 


E1M10000274D08 


ECO103185 


S1M10000020B03 


SAU800089 


E3M10000036B01 


RR A 9A1 8£Q 


E1M10000274F08 


ECO101686 


S1M10000020D03 


SAU800542 


Jjolvll UUUUU jO-DU 1 


EFA201867 


E1M10000274F09 


ECO103886 


S1M10000020E03 


SAU802245 


Riiv/ri AAAnA^APAi 

GjMlUUUUUjOUU 1 


EFA201982 


E1M10000274D10 


ECO103220 


S1M10000020D04 


SAU800324 


XLJlVllUUUUUjOJJ-U 1 


EFA201869 


E1M10000274D10 


ECO103221 


S1M10000020D04 


SAU800325 


R"31V/n AAAnA^f^AI 
JiJlVll UUUUU JOUrUl 


EFA201977 


E1M10000274D11 


ECO102636 


S1M10000020E04 


SAU802226 


E3M 1 0000036GO 1 


RRA9A11 ~K1 

iir/\zuj i j / 


E1M10000274D12 


ECO103523 


S1M10000020E04 


SAU802225 


RTN/fl AAAAAI^/^AI 
JlJlVilUUUUUJOuUZ 


FRA9ni R7R 


E1M10000274G12 


ECO101324 


S1M10000020H04 


SAU802240 


R^IV/H AAAAAQ^^AO 
tLj M 1 UUUUU J OUVZ 


EFA201869 


E1M10000275C01 


ECO 103 8 84 


S1M10000020A05 


SAU801263 


E3M10000036H02 


EFA200840 


E1M10000275E01 


ECO 103236 


S1M10000020B05 


SAU801279 


JiJMlUUUUUJO/VUJ 


HrrYZUZZl / 


E1M10000275E01 


ECO 103237 


S1M10000020F05 


SAU802249 


R^A/TI AAAAATARfn 
£ijlVllUUUUUJ0I5Uj 


EFA200192 


E1M10000275B02 


ECO100094 


S1M10000020G05 


SAU801011 


R^iv/n AAnAmfipm 

jlvi 1 UUUUU J O^U J 


EFA202012 


E1M10000275B02 


ECO 100095 


S1M10000020A06 


SAU802230 


E3M10000036D03 


EFA202006 


E1M10000275A03 


ECO101324 


S1M10000020B06 


SAU801491 


E3M 1 000003 6F03 


EFA201987 


E1M10000275B03 


ECO102637 


S1M10000020D06 


SAU800367 


-GJJ.V11UUUUUJOIJU.J 


EFA200457 


E1M10000275G03 


ECO103161 


S1M10000020E06 


SAU800232 


jD jivi i uuuuujonuj 


EFA202012 


E1M10000275D04 


ECO 103231 


S1M10000020F06 


SAU801900 


E3M10000036A04 


EFA201982 


E1M10000275H04 


ECO103878 


S1M10000020F06 


SAU801899 


£iJlVllUUUUUjDiJU i f 


EFA200538 


E1M10000275H04 


ECO204942 


SI Ml 00000201 106 


SAU801179 


IiJlVllUUUUUJ01_/U 4 T 


EFA201999 


E1M10000275C05 


ECO103886 


S1M10000020H06 


SAU801180 


xioivj. i uuuuu j or u*+ 


EFA200192 


E1M10000275E05 


ECO103221 


SI Ml 0000020 A07 


SAU800506 


E3M10000036G04 


EFA202007 


E1M10000275A06 


ECO101780 


S1M10000020A07 


SAU800505 


E3M10000036H04 


EFA205288 


E1M10000275C06 


ECO103886 


S1M10000020B07 


SAU800001 


E3M 1 0000036A05 


EFA200677 


E1M10000275G06 


ECO 103 624 


S1M10000020D07 


SAU801185 


E3M10000036E05 


EFA201984 


E1M10000275G06 


ECO 103 625 


S1M10000020D07 


SAU801186 


E3M10000036F05 


EFA2003 10 


E1M10000275A08 


ECO 103298 


S1M10000020F07 


SAU801170 


E3M10000036H05 


EFA201976 


E1M10000275D08 


ECO101232 


S1M10000020G07 


SAU801011 


RllV/f 1 AAAAA^fi A f~)£ 
& j 1VH U U U U U J 0/\.U 0 


EFA200418 


E1M10000275D08 


ECO101233 


S1M10000020A08 


SAU600582 


R1M1 AAAAmAPAA 

cJM 1 UUUUUJ OrsUO 


RR A7A1 QQQ 


E1M10000275F09 


ECO 103 221 


S1M10000020D08 


SAU802249 


AAAAAKPA^ 
tjiVilUUUUUjO^UO 


RR A 9A9AA7 
E,r/\ZUZUU / 


E 1 M 1 0000275D 1 0 


ECO103414 


S1M10000020E08 


SAU800545 


JDJiVi i UUUUU J OLJUO 


EFA201978 


E 1 M 1 0000275G1 1 


ECO103886 


S1M10000020G08 


SAU801900 


R^A/fl AAAAAI^r^in^ 
COM i UUUUU JOvjUO 


RR A7A1 SRfi 


E1M10000275B12 


ECO103262 


S1M10000020H08 


SAU801741 


Iiji.vllUUUUUJOJta.UO 


EFA201999 


E1M10000275B12 


ECO103878 


S1M10000020B09 


SAU800153' 


E3M 1 000003 6A07 


EFA202015 


E1M10000275B12 


ECO204942 


S1M10000020C09 


SAU801183 


E3M10000036B07 


EFA200839 


E1M10000275C12 


ECO101685 


S1M10000020F09 


SAU801011 


E3M10000036B07 


EFA200840 


E1M10000275G12 


ECO103220 


S1M10000020G09 


SAU801900 


E3M 1 0000036C07 


EFA200841 E1M10000276E01 1 ECO103262 


S1M10000020C10 


SAU802232 


E3M10000036E07 


EFA202298 


E1M10000276E01 


ECO103878 


S1M10000020C10 


SAU802231 


£jjivj.iuuuuujoriu / 


EFA200805 


E1M10000275E01 


ECO204942 


S1M10000020G10 


SAU802224 


E3M10000036AOS 


EFA200839 


E1M10000276F01 


ECO 10 1763 


S1M10000020G10 


SAU802223 


E3M1 000003 6A08 


EFA200840 


E1M10000276A03 


ECO100095 


S1M10000020H10 


SAU800543 


E3M10000036B08 


EFA201888 


E1M10000276B03 


ECO103188 


S1M10000020A11 


SAU800005 


E3M10000036B08 


EFA201886 


E1M10000276A04 


ECO 100549 


S1M10000020C11 


SAU802507 


E3M10000036C08 


EFA201888 


E1M10000276D04 


ECO101259 


S1M10000020E11 


SAU800467 


E3M10000036E08 


EFA201987 


E1M10000276G04 


ECO100094 


S1M10000020F11 


SAU800160 


E3M10000036F08 


EFA202007 


E1M10000276G04 


ECO 100095 


S1M10000020F11 


SAU800161 


E3M10000036H08 


EFA201883 


E1M10000276H04 


ECO 1042 13 


S1M10000020G11 


SAU800391 


E3M10000036A09 


EFA201993 


E1M10000312C01 


ECO103223 


S1M10000020H11 


SAU802047 
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Clone Name 


Gene 
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Clone Name 
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LocusID 


E3M10000036B09 


EFA202013 


E1M10000312B02 


ECO 103 229 


S1M10000020A12 


SAU800548 


E3M10000036C09 


EFA200418 


E1M10000312B02 


ECO103230 


S1M10000020B12 


SAU800218 


E3M 1 0000036D09 


RP A70701 7 


E1M10000312D02 


ECO100025 


S1M10000020D12 


SAU801186 


JijMlUUUUUjoruy 


EFA202274 


E1M10000312D02 


ECO 100026 


S1M10000020E12 


SAU801185 


E3M10000036H09 


RFA701QQQ 
Hr.rt.ZU lyyy 


E1M10000312F03 


ECO103886 


S1M10000020F12 


SAU801493 


E3M100UUU3OA1.U 


RF A 901 087 
rlrrVZU lyo I 


E1M10000312A04 


ECO 103242 


S1M10000020G12 


SAU801631 


JiJJVllUUUUUJOL^ 1.U 


EFA200418 


E1M10000312A04 


ECO 103243 


S1M10000021D01 


SAU802468 


t7iiv<ti ooooo^afii o 


EFA201869 


E1M10000312D04 


ECO103230 


S1M10000021E01 


SAU801898 


lijMiuuuuujor 


EFA201999 


E1M10000312F04 


ECO101739 


S1M10000021G01 


SAU801511 


JlJiVllUUUUUjOUlU 


nrrvzu uyj 


E1M1 00003 12H04 


ECO 102553 


S1M10000021E02 


SAU802586 


E3M10000036H10 


RR A 70O8A1 


E1M10000312E05 


ECO 103224 


S1M10000021E02 


SAU802585 


E3M10000036H10 


rr a 70"*7zL£ 


E1M10000312C06 


ECO 103240 


S 1 Ml 000002 1F02 


SAU801760 


E3M 1 000003 6B1 1 


RR A 70771 7 

trAZUZZi / 


E 1 M 1 00003 1 2B07 


ECO 1032 18 


S1M10000021D03 


SAU801139 


JijMlUUUUUjOl-'i 1 


RRA701 Q81 
rjrA.Zu Lyo l 


E1M10000312G07 


ECO 103262 


S1M10000021E03 


SAU801572 


£jlvi lUUUUUJOL/ I 1 


EFA200807 


E1M10000312G07 


ECO 103 878 


S1M10000021G03 


SAU801251 


r?i\yfi oooooiari o 


RRA701QQQ. 
LZr AZU Lyyy 


E1M10000312G07 


ECO204942 


S1M10000021A04 


SAU800111 


E3M1 000003 6B 12 


EFA201997 


E1M10000312H07 


ECO103223 


S1M1 000002 1C04 


SAU800543 


Piiv/n onono^rn i 

Ci J IVi 1 UUUVJU J OLf L Z 


EFA202007 


E1M10000312E08 


ECO100135 


S1M10000021D04 


SAU802071 




EFA202168 


E1M10000312D09 


ECO103882 


S1M10000021D04 


SAU802070 


E3M10000037E01 


EFA201926 


E1M10000312D09 


ECO103883 


S1M10000021F04 


SAU802246 


rLjiviiuuuuvjj /ru i 


EFA202217 


E1M10000312E09 


ECO101259 


S1M10000021F04 


SAU802247 


R^N/Ti oooom7noi 

E/jlvl IUUUUUJ /vjru 1 


EFA200457 


E1M10000312F09 


ECO101259 


S1M10000021H04 


SAU802246 


E1M10000037B02 


EFA201025 


E1M 1000031 2G09 


ECO 101 684 


S1M10000021H04 


SAU802247 


E3M10000037B02 


EFA201028 


E1M10000312A10 


ECO103226 


S1M10000021A05 


SAU800732 


E3M10000037C02 


EFA202180 


E1M10000312A10 


ECO103227 


S1M1000002IB05 


SAU802246 


E3M 1 000003 7D02 


EFA201028 


E 1 Ml 00003 13E01 


ECO 102827 


S1M10000021B05 


SAU802247 


E3M 1 0000037E02 


EFA202006 


E1M10000313F01 


ECO 102827 


S1M10000021C05 


SAU801139 


rik/ti oonofmFfi? 
lzjI\ll\j\j\j\j\jj /rvjz 


EFA202001 


E1M10000313A02 


ECO103262 


S1M10000021E05 


SAU801089 


f^mi 0000017007 


EFA201993 


E1M10000313AO2 


ECO103263 


S1M10000021F05 


SAU801760 


E3M10000037A03 


EFA202007 


E1M10000313D02 


ECO103886 


S1M10000021H05 


SAU802235 


HjMIUUUUUj /XJUj 


PR A70701 s 


E 1 M 1 00003 1 3H02 


ECO101684 


S1M10000021A06 


SAU800543 


rolvl 1 UUUUU J /i-/Uj 




E1M1 000031 3 A03 


ECO101324 


S1M10000021B06 


SAU800542 


K"?A/ri nonnoi7rvn 

li Jivi I UvUUU J 1 Uuj 


EFA201 163 


E1M1 00003 13D03 


ECO103235 


S1M10000021D06 


SAU801631 


tijMiuuuuuj /riuj 


RFA7071 fiO 
tir AZUZ 1 OVJ 


E1M10000313D03 


ECO103236 


S1M10000021E06 


SAU802049 


Fii\/n ooooo77no' : ! 


EFA200677 


E1M10000313G03 


ECO103223 


S1M10000021F06 


SAU801727 


E3M10000037C04 


EFA202217 


E1M10000313B04 


ECO100095 


S1M10000021G06 


SAU800566 


F^A/ri noonoi7r>od. 


EFA201987 


E1M10000313D04 


ECO103242 


S1M10000021A07 


SAU800287 


E3M10000037C05 


EFA200454 


E1M1 00003 13B05 


ECO103223 


S1M1 0000021 A07 


SAU200106 


P11U1 0OO0O17rtOS 


EFA201982 


E 1 M 1 00003 1 3 A06 


ECO 103 024 


S1M10000021B07 


SAU800453 


fimi oooooi7FO^ 


EFA202168 


E1M10000313F06 


ECO 100094 


S1M10000021B07 


SAU200237 


ft\/ti noononno*; 


EFA200677 


E1M10000313F06 


ECO 100093 


SI Ml 0000021 C07 


SAU802646 


E3M10000037H05 


EFA200192 


E 1 M 1 00003 1 3 A07 


ECO 100905 


S1M10000021F07 


SAU800514 


E3M10000037A06 


EFA200807 


E1M10000313C07 


ECO 101 844 


S1M10000021H07 


SAU802225 


E3M10000037C06 


EFA202217 


E1M10000313F07 


ECO204845 


S1M10000021A08 


SAU800719 


E3M10000037C06 


EFA202216 


E1M10000313G07 


ECO102553 


S1M10000021C08 


SAU801439 


E3M10000037D06 


EFA205285 


E1M 100003 13G07 


ECO 1025 54 


S1M10000021G08 


SAU801663 


E3M 1 0000037F06 


EFA201987 


E1M10000313D08 


ECO 103242 


S1M10000021H08 


SAU801760 


E3M10000037G06 


EFA202214 


E1M10000313F08 


ECO103775 


S1M10000021A09 


SAU800366 


E3M10000037B07 


EFA201999 


E1M10000313F09 


ECO101259 


S1M10000021D09 


SAU801263 


E3M10000037C07 


EFA202001 


E1M10000313A10 


ECO103684 


S1M10000021E09 


SAU801186 


E3M10000037C07 


EFA205285 


E1M10000314F01 


ECO103230 


S1M10000021F09 


SAU800490 


E3M10000037E07 


EFA201987 


E1M10000314F01 


ECO 103231 


S1M10000021A10 


SAU801183 


E3M10000037F07 


EFA201987 


E1M10000314B02 


ECO101324 


S1M10000021B10 


SAU801084 
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Clone Name 


Gene 
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Clone Name 


Gene 
LocusID 


Clone Name 


Loct^ID 


E3M10000037G07 


EFA200421 


E1M100003 14H03 


UrAI A1/1B1 


S1M10000021C10 


SAU801237 


E3M10000037H07 


EFA201974 


E1M100003 14A04 


crni at/I si 

E,L/U 1Uj4o i 


S1M10000021D10 


SAU801663 


E3M1000O037AO8 


EFA205288 


E1M100003 14H04 




S1M10000021C11 


SAU801186 


E3M10000037B08 


EFA201888 


E1M10000314A05 


RPTil A71 7Q 


S1M10000021F11 


SAU800153 


E3M10000037E08 


EFA201028 


n 1 \/T1 A AH AT 1 /1T3A^ 

b 1 M 1 (Jl)UU3 14tSU J 


liOU 1UJZZO 


S1M10000021H11 


SAU801181 


E3M10000037G08 


EFA201869 


r?1 A,f 1 AAA AT 1 Adf\^ 
b 1 M 1 UUUU 5 14UU j 


ECO103481 


S1M10000021C12 


SAU800491 


E3M10000037A09 


EFA201827 


C1l\4"tAAAAT1 AFlAf^ 
blMlUUUUj 141JU0 


ECO101870 


S1M10000021E12 


SAU802154 


E3M1 000003 7D09 


EFA202013 


E1M10000314D06 


ECO101871 


S1M10000021G12 


SAU802654 


E3M10000037D09 


EFA202007 


ri\^i AAAA11 /1PA£ 
b 1 M 1 UUUU J 1 4r UO 


1j,OU lUJZZo 


S1M10000022E01 


SAU800530 


E3M10000037A10 


EFA202015 


r? 1 A/f 1 AAA AT 1 AV A£ 

li 1 M 1 UUUUJ 1 4r U O 


ECO103229 


S1M10000022A02 


SAU801631 


E3M10000037E10 


EFA201009 


E1M1 00003 14G09 


ECO 103 186 


S1M10000022B02 


SAU801631 


E3M10000037G10 


EFA201985 


E? 1 \A 1 AAAA1 1 A Y\ \ A 
bl Ml UUUU i 14D 1U 


ECO103237 


S1M10000022C02 


SAU801760 


E3M10000037H10 


EFA202168 


t: 1 \/f 1 AAA AH AT\ \ A 

blMlUUUUJ 14D 1U 


ECO103238 


S1M10000022A03 


SAU801526 


E3M10000037B11 


EFA200192 


E1M1 00003 14G10 


riou iujzoj 


S1M10000022B03 


SAU801511 


E3M10000037C11 


EFA201920 


ri \Al AAAAT1 1 

blMLUUUUj 14U1 1 


lj,OL'iU4 J.UO 


S1M10000022C03 


SAU802240 


E3M10000037D11 


EFA201987 


E1M10000314E11 


T3PYM A1 zK7 


S1M10000022D03 


SAU802226 


E3M10000037G11 


EFA200840 


E 1 M 1 00003 1 4G1 1 


J3UL/1U4Z4.5 


S1M10000022E03 


SAU801511 


E3M10000037C12 


EFA200807 


E1M10000314G11 


EA_AJ1U4Z4Z 


S1M10000022G03 


SAU800490 


E3M10000037E12 


EFA200192 


E1M1 00003 14B12 


RPYM A7TAA. 

n-cuiuzjuu 


S1M10000022H03 


SAU802254 


E3M10000037F12 


EFA205285 


E1M10000314C12 


IiL.UlU.3Z4Z 


S1M10000022C04 


SAU801663 


E3M10000038D01 


EFA200418 


Tjull AAAA1 1 /1PM O 
b 1 Ml UUUU J 14U1Z 


E,L,U1U:>Z4j 


S 1 M 1 0000022F04 


SAU800391 


E3M10000038B02 


EFA201883 


E1M10000314E12 


ecu luiyy j 


S 1 M 1 0000022G04 


SAU801089 


E3M10000038C02 


EFA200677 


E1M100003 14E12 


RAAKHQOli 
I2.0U IVlyyO 


S 1 M 1 0000022 A05 


SAU802224 


E3M10000038D02 


EFA202217 


bllVllUUUUj 1 JD<J i 


ECO103684 


S1M10000022B05 


SAU802083 


E3M10000038E02 


EFA202006 


AAAA71 ^"HA 1 


ECO103685 


S1M10000022D05 


SAU801089 


E3M10000038G02 


EFA202378 


E1M1 00003 15G01 


ZiOUlUUooD 


S 1 M 1 0000022E05 


SAU800490 


E3M1 000003 8H02 


EFA201984 


r 1 1 A/T1 AAA AT 1 ^TJAT 

b 1 M 1 UUUU j 1 J r U j 


liOU iUZJU^ 


S 1 Ml 0000022H05 


SAU802218 


E3M10000038A03 


EFA200840 


m \/H AAAAT1 ^T7A/1 
bl Ml UUUU j 1 jrU4 


cpAl All Q? 

euuiuzivz 


S 1 Ml 0000022H05 


SAU203799 


E3M10000038B03 


EFA201601 


E1M1 00003 15F04 


nuu i uz i io 


S1M10000022R06 


SAU801663 


E3M1 000003 8C03 


EFA200457 


E1M10000315C05 


cpAl AT7AA 
IiOUlU.5Z4U 


S1M10000022C06 


SAU801892 


E3M10000038E03 


EFA202003 


r?i \/ri AAAAT1 

b 1 M 1 UUUU J 1 DL-U J 


E.OU 1UJZ41 


S 1 M 1 0000022C06 


SAU801891 


E3M10000038G03 


EFA201984 


E1M10000315C05 


CPA1 AT 7/1 9 
HUU1UJZ4Z 


S 1 M 1 0000022D06 


SAU802082 


E3M10000038B04 


EFA201984 


E1M10000315G05 


liL-UlUl lOJ 


<s 1 i\a i nAAnA?9Trni : ; 

O 1 1V1 1 UUUUUZiir uo 


SAU801263 


E3M 1 000003 8D04 


EFA200418 


d AA1 A AAA 7 1 *>T4A£ 
lillVllUUUUj 1 JIiUO 


ECO 100875 


S1M10000022H06 


SAU800543 


E3M1 000003 8E04 


EFA200418 


E1M10000315G07 


liL-U 1UU44J 


S 1 M 1 0000022B07 


SAU802654 


E3M10000038F04 


EFA200192 


E1M10000315B08 


i}UU IUoZj / 


ci A/ii AnnAA9?pm 

o 1 1V1 1 UUUUUZZL^U / 


SAU801184 


E3M10000038A05 


EFA201888 


E1M10000315C08 


cpA1 AT^Q 

E/UU lUjjDi? 


S 1 M 1 0000022D07 


SAU801181 


E3M1 000003 8B05 


EFA201165 


E1M1 00003 15F08 


ur^rvi A/t7 1 7 
E.L-U1U4Z1J 


o iiviiuuuuuzzru / 


SAU801 193 


E3M10000038B05 


EFA201163 


E1M10000315D09 


Tjr^r^i A7797 
liOU IUjZZ / 


CIM1 AAAAA77nm 
o 1 1VI 1 UUUUUZZUfU / 


SAU800517 


E3M1 000003 8C05 


EFA200192 


E1M10000315D09 


T7rTi1 AT99P. 
HUUIUjZZo 


S1M10000022H07 


SAU801630 


E3M10000038E05 


EFA200457 


E1M10000315E10 


CUU lUjZJ.) 


Q1A/T1 AAAAA77 AAR 
o ilVX 1 UUUUUZZrVUo 


SAU801618 


E3M10000038F05 


EFA202001 


E1M10000315E10 


£>L-U1UjZj4 


<31 "N/T1 AAnnA9?'RAR 
o 11VI 1 UUUUUZZJDUo 


SAU802154 


E3M10000038F05 


EFA205285 


E1M10000315G10 


"cr^r^i AAAA7 
bUU 1UU4U / 


C1 1VA1 AAAAA70PAR 
o llVllUUUUUZZl-'Uo 


SAU801934 


E3M10000038H05 


EFA202001 


E1M10000315G10 


T*(~T\ 1 AAA AS? 
.C.L-U 1UU4U6 


S 1 M 1 0000022C0? 


SAU801933 


E3M10000038B06 


EFA201163 


E1M10000315C12 


ECO100757 


C1TS/T1 AAAAA77riAQ 
o ilVilUUUUUZZUUo 


SAU800173 


E3M10000038F06 


EFA202012 


E1M10000315F12 


tUUlUjiDi 


C 1 \A 1 AAAAA99Trn8 
o llYllUUUUUZZrUo 


SAU800517 


E3M10000038G06 


EFA202006 


E1M1 00003 16D01 


Th/^PM A1 ao^ 
liUUlUlUZo 


qi AA1 AAAAATOOAR 
o 1 1Y1 1 UUUUUZZOUo 


SAU801597 


E3M10OO0038HO6 


EFA201886 


E1M1 00003 16B02 


"Pr'PM AT77^ 


S1M10OO0022HO5 


SAU801354 


■n"2A/ri aaaaaiq Am 
biMlUUUUUJoAU / 


tir AZUUoUj 


Th 1 AAl AAAA71 AHAO 
B1M1 UUUU J 1 OUVZ 


ECO103101 


S1M10000022D09 


SAU800491 


E3M10000038BO7 


EFA202013 


E1M10000316E02 


ECO103220 


S1M10000022E09 


SAU801727 


E3M10000038C07 


EFA200590 


E1M10000316E02 


ECO103221 


S1M10000022E09 


SAU801726 


E3M10000038E07 


EFA200454 


E1M10000316H04 


ECO103161 


S1M10000022E09 


SAU203732 


E3M1 000003 8F07 


EFA201883 


E1M10000316A05 


ECO103265 


S1M10000022B10 


SAU801184 
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Clone Name 


Gene 
LocusID 


Clone Name 


LocusID 


Clone Naxne 


i LocusID 


njMiUuuuujouU / 


RFA 9A91 77 


E1M10000316F05 


ECO102555 


S1M10000022B11 


SAU800491 


E3M10000038G07 


"KT7 A 9 A9 1 7/^ 


E1M10000316F05 


ECO102556 


S1M10000022C11 


SAU801760 




EFA201981 


E1M10000316GOS 


ECO103264 


S1M10000022D11 


SAU802510 


Ri\/f 1 nnnnniH Ans 
iijiyi iuuuuu j o/vuo 


EFA202170 


E1M10000316G05 


ECO 103265 


S1M10000022F11 


SAU800391 


k^A/h aaaaa^hras 


EFA202001 


E1M10000316A08 


ECO103263 


S1M10000022H11 


SAU801733 


CjMiUUUUUjoJJUo 


EFA202001 


E1M10000316H08 


ECO 103220 


S1M10000022A12 


SAU801263 


tjia/TI aaaaaistjas 


EFA201869 


E1M10000316B09 


ECO101686 


S1M10000022B12 


SAU801263 


JijMiuuuuujonuo 


EFA201886 


E1M10000316E09 


ECO101324 


S1M10000022G12 


SAU801184 


T7n\/f 1 nnnnn^c a no 
JiJMlUUUUUJOAUy 


up Aonicntf 
nr/vzui^zo 


E1M10000316E11 


ECO 103230 


S1M10000023B01 


SAU801355 


E3M10000038B09 


PPA9m AzLI 


E1M10000316E11 


ECO 103 231 


S1M10000023D01 


SAU801644 


■rtn/ti aaaaatskaq 


EFA200662 


E 1M1 00003 17C01 


ECO 104026 


S1M10000023E01 


SAU800542 




RP A 90999^ 


E 1 M 1 00003 1 7G02 


ECO103886 


S1M10000023G01 


SAU800304 




EFA201987 


E1M10000317D03 


ECO103243 


S1M10000023C02 


SAU802245 




EFA200454 


E1M10000317F03 


ECO100023 


S1M10000023C02 


SAU802244 


■ria/ti aaaaa^rhi o 


EFA202217 


E1M10000277D01 


ECO 1039 19 


S1M10000023G02 


SAU800490 


rioMiuuuuujsr i<j 


EFA202168 


E1M10000277G01 


ECO202238 


S1M10000023G02 


SAU800491 


pia/H aaaaatrph n 
Jti Jivi 1 uuuuu j on. i u 


EFA200421 


E1M10000277F02 


ECO101259 


S1M10000023G02 


SAU2O3500 


T7TN/T1 AAAAATS A 1 1 


EFA201981 


E1M10000277G03 


ECO 102764 


S1M10000023H02 


SAU800528 


W2A/f 1 AAAAmQR 1 1 
EJMlUUUUUJOtS 1 i 


FF A 9004^7 


E1M10000277A05 


ECO100757 


S1M10000023B03 


SAU801900 


m\.f1 AAAAATSTll 1 


pp A 90901 9 


E 1 M 1 0000277E05 


ECO 103 100 


S1M10000023B03 


SAU801899 


T711V;f 1 AAAAA"* 1 1 


EFA200677 


E1M10000277C07 


ECO 100 135 


S1M10000023D03 


SAU800528 


R11V/n AAAAA^RTJl 1 


EFA201978 


E1M10000277E07 


ECO 10 1034 


S1M10000023G03 


SAU800528 


E3M10000038G1 1 


EFA2008 1 1 


E1M10000277G07 


ECO103234 


S1M10000023D04 


SAU802247 


R^A/H AAAAAT8H1 1 


EFA201 16^ 


E1M10000277G07 


ECO103235 


S1M10000023E04 


SAU801760 


E3M10000038C12 


EFA202168 


E1M10000277G07 


ECO103236 


S1M10000023F04 


SAU800952 




EFA200418 


E1M10000277A08 


ECO103881 


S1M10000023F04 


SAU800951 




EFA2008 1 1 


E1M10000277A08 


ECO103882 


S1M10000023A05 


SAU800490 


E3M10000039E01 


EFA200538 


E1M10000277C08 


ECO103696 


S1M1 0000023 A05 


SAU800491 


jwjivi i uuuuujyr u i 


EFA200457 


E 1 M 1 0000277C08 


ECO103697 


SI Ml 0000023 AOS 


SAU203500 


E3M100OO039G01 


EFA200807 


E1M10000277B10 


ECO103832 


S1M10000023D05 


SAU800537 


E3M10000039A02 


EFA201124 


E1M10000277B10 


ECO 103 833 


S1M10000023D05 


SAU800536 


E3 M 1 000003 9 A02 


EFA201122 


E1M10000277G10 


ECO103221 


S1M10000023H05 


SAU801426 


E3M10000039C02 


EFA200842 


E1M10000277B11 


ECO 103 5 59 


S1M10000023G06 


SAU801354 


E3M10000039D02 


EFA201993 


E1M10000278G01 


ECO 103240 


■ S1M10000023H06 


' SAU800547 


E3M 1 000003 9E02 


EFA200418 


E1M10000278G02 


ECO103220 


S1M10000023B07 


SAU801572 


E3M10000039F02 


EFA200839 


E1M10000278G02 


ECO103221 


S1M10000023D07 


SAU801181 


E3M10000039G02 


EFA200192 


E1M10000278B04 


ECO 1 02553 


S1M10000023E07 


SAU801181 


E3M10000039H02 


EFA202001 


E1M10000278B04 


ECO102554 


S1M10000023F07 


SAU802250 


E3M10000039B03 


EFA202001 


E 1 M 1 0000278H06 


ECO103242 


S1M10000023G07 


SAU801201 


E3M10000039D03 


EFA200454 


E1M10000278A07 


ECO 100095 


S1M10000023H07 


SAU800537 


E3M10000039E03 


EFA202378 


E1M10000278C07 


ECO 103 809 


S1M10000023B08 


SAU802245 


E3M10000039F03 


EFA200358 


E1M10000278C08 


ECO 103 100 


S1M10000023B08 


SAU802244 


E3M10000039F03 


EFA203061 


E1M10000278H10 


ECO101370 


S1M10000023D08 


SAU801354 


E3M10000039B04 


EFA201983 


E1M10000278H10 


ECO101369 


S1M10000023F08 


SAU802714 


E3M1 0000039B04 




E1M10000278B1 1 


ECO 10 1324 


S1M10000023G08 


SAU801644 


E3M 1 0000039C04 


EFA201999 


E1M10000278H1 1 


ECO 1042 13 


S1M10000023A09 


SAU802075 


E3M10000039D04 


EFA200457 


E1M10000279G03 


ECO100886 


S1M10000023B09 


SAU802075 


E3M10000039C05 


EFA205225 


E1M10000279C05 


ECO 103243 


S1M10000023D09 


SAU802249 


E3M10000039E05 


EFA200192 


E1M10000279G05 


ECO103886 


S1M10OO0O23DO9 


SAU802248 


E3M10000039G05 


EFA202378 


E1M10000279E07 


ECO 103 881 


S1M10000023G09 


SAU802273 


E3M10000039A06 


EFA200457 


E1M10000279E07 


ECO103882 


S1M10000023H09 


SAU802075 


E3M10000039B06 


EFA200807 


E1M10000279H07 


ECO100885 


S1M10000023B10 


SAU800367 


E3M10000039C06 


EFA202217 


E1M10000279F08 


ECO103624 


S1M10000023C10 


SAU802545 
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LocusID 


Clone Name 


LocusID 


Clone Name 


LocusID 


E3M 1 000003 9D06 


EFA200418 


E1M10000279F08 


ECO103625 


S1M10000023D10 


SAU801645 


Holvl 1 UUUUU jyrVQ 


EFA205225 


E1M10000279A09 


ECO 103097 


S1M10000023E10 


SAU802130 


oMinnnnmoAm 


EFA200326 


E1M10000279B09 


ECO 103 8 83 


S1M10000023F10 


SAU800591 


tjMiuuuuujyiju / 


pt? a onn? on 


E1M10000279B09 


ECO103884 


S1M10000023H10 


SAU801618 


Eoivii uuuuu jy^u / 


EFA200309 


E1M10000279C10 


ECO103181 


S1M10000023A11 


SAU802249 


Hjivii uuuuu jyv^u / 


EFA200310 


E1M10000279D10 


ECO103181 


S1M10000023A11 


SAU802248 


iUM l uuuuuj yjiu / 




E1M10000279E12 


ECO103884 


S1M10000023B11 


SAU800259 


iijivj.j.uuuuujyru / 


EFA2008 1 1 


E1M10000280C01 


ECO104092 


S1M10000023C11 


SAU800591 


C JLVI L UUUUUjyvjrU / 


EFA200192 


E1M10000280C01 


ECO104093 


S1M10000023E11 


SAU802154 


E,jMiuuuuujyriu / 


"PFA9091 68 
xir/\zuziOo 


E 1 M 1 0000280G0 1 


ECO102299 


S1M10000023F11 


SAU800742 


iijMiuuuuujyAus 


EFA201999 


E1M10000280B02 


ECO103586 


S1M10000023G11 


SAU800259 


DJMl UUUUU jyj3U6 


EFA201982 


E1M10000280C03 


ECO 100069 


S1M10000023A12 


SAU801901 


bJMiUUUUUjyL-us 


ij,r/\zuzuuj 


E1M10000280C05 


ECO103878 


S1M10000023A12 


SAU801900 


njivnuuuuujyiiuo 


EFA201041 


E1M100002S0C05 


ECO204942 


S1M10000023B12 


SAU802496 


lijJVl lUUUUUjyrUo 


EFA201999 


E 1 M 1 0000280E05 


ECO100095 


S1M10000023C12 


SAU800962 


E,jMlUUUUUjyilUo 


T3TJ A 901 S37S 
rir/\ZU 16 /o 


E1M1 0000280 A06 


ECO103263 


S1M10000023D12 


SAU802154 


Hi j ivi i uuuuu jyriuo 


EFA201869 


E1M10000280B06 


ECO101591 


S1M10000023F12 


SAU800591 


Jtijiviiuuuuujyrsuy 


EFA200310 


E1M10000280H06 


ECO103231 


S1M10000024D01 


SAU800453 


E3M10000039C09 


EFA202160 


E1M10000280A07 


ECO 100997 


S1M10000024A02 


SAU802233 


E3M10000039G09 


EFA200811 


E1M10000280C07 


ECO 1032 19 


S1M10000024C02 


SAU800699 


E3M10000039A10 


EFA200239 


E1M10000280G07 


ECO 100 170 


S1M10000024D02 


SAU800517 


E3M10000039A10 


EFA200240 


E1M10000280E08 


ECO100886 


S1M10000024F02 


SAU802510 


E3M10000039C10 


EFA201999 


E1M10000280F08 


ECO 102655 


S1M10000024H02 


SAU800006 


E3M10000039G10 


EFA201047 


E1M100002S0C09 


ECO 103263 


S1M10000024D03 


SAU801663 


IZJlvlL UUUUU J J I V 1 1 


EFA201985 


E1M10000280H09 


ECO103097 


S1M10000024E03 


SAU800006 


njMiUUUUUjyD I 1 


CPA 9A91i<S 


E1M10000280C10 


ECO 1032 19 


S1M10000024F03 


SAU801678 


njiviiuuuuuoi'rii i 


CCA nc\\ C7C 


E1M10000280C1 1 


ECO103243 


S1M10000024A04 


SAU800006 


E3M10000039H1 1 


EFA201869 


E1M10000280D11 


ECO 102304 


S1M10000024C04 


SAU801567 


E3M10000040B01 


EFA200358 


E1M10000280H11 


ECO 102267 


S1M10000024D04 


SAU800304 


E3M10000040F01 


EFA201886 


E1M10000280H1I 


ECO 102266 


S1M10000024H04 


SAU800509 


E3M10000040G01 


EFA201983 


E1M10000280F12 


ECO 103220 


S1M10000024B05 


SAU800118 


E3M10000040B02 


EFA200454 


EIM10000280F12 


ECO 103 221 


S1M10000024E05 


SAU802231 


E3M10000040C02 


EFA202168 


E1M10000281B01 


ECO103881 


S1M10000024E05 


SAU802230 


E3M10000040G02 


EFA201087 


E1M10000281B01 


ECO103880 


S1M10000024F05 


SAU801526 


E3M1 0000040G02 


EFA201084 


E1M10000281C02 


ECO 102017 


S1M10000024G05 


SAU802231 


E3M10000040H02 


EFA200677 


E1M10000281C02 


ECO 1020 18 


S1M10000024G05 


SAU802230 


E3M1 0000040A03 


EFA200733 


E1M10000281C03 


ECO101513 


S1M10000024B06 


SAU800547 


E3M10000040B03 


EFA202170 


E 1 M 1 000028 1 D04 


ECO101346 


S1M10000024E06 


SAU800118 


E3M1 0000040D03 


EFA200538 


E1M10000281D04 


ECO101515 


S1M10000024G06 


SAU800118 


E3M10000040F03 


EFA202160 


E1M10000281E07 


ECO 103480 


S1M10000024H06 


SAU800304 


E3M10000040H03 


EFA200179 


E1M10000281E08 


ECO 104248 


SI Ml 0000024 A07 


SAU800517 


E3M10000040D04 


EFA202168 


El Ml 000028 1H09 


ECO103668 


S1M10000024C07 


SAU800966 


E3M 1 0000040G04 


EFA200841 


El Ml 000028 IB 10 


ECO103581 


S1M10000024E07 


SAU800966 


E3M10000040H04 


EFA201028 


E1M100002S1D1 1 


ECO 104257 


S 1 M 1 0000024G07 


SAU802612 


E3M10000040H04 


EFA201041 


E1M100002S1G11 


ECO 103696 


S 1 M 1 0000024H07 


SAU801081 


E3M10000040A05 


EFA202168 


E1M10000281G11 


ECO 103697 


S1M10000024A08 


SAU800641 


E3M10000040B05 


EFA202013 


E1M10000281D12 


ECO 102671 


S1M10000024B08 


SAU801408 


E3M10000040B05 


EFA202015 


E1M10000281F12 


ECO 100445 


S1M10000024E08 


SAU800517 


E3M10000040C05 


EFA200805 


E1M10000282D01 


ECO 102274 


S1M10000024F08 


SAU800491 


E3M10000040G05 


EFA202003 


E1M10000282F01 


ECO101729 


S1M10000024G08 


SAU800453 


E3M10000040H05 


EFA201028 


E1M10000282D02 


ECO 103 186 


S1M10000024G08 


SAU200237 


E3M10000040H05 


EFA201041 


E1M10000282A03 


ECO 102346 


S1M10000024H08 


SAU800524 


E3M10000040B06 


EFA202136 


E1M10000282F03 


ECO 102749 


S1M10000024H08 


SAU800523 
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Clone Name 


Gene 
LocusID 


Clone Name 


LooisID 


Clone Name 


LocusID 


- 

E3M 1 0000040C06 


Jcir/\ZUZUU / 


El M10000282C04 


ECO 102637 


S1M10000024H08 


SAU202690 


E3M 1 0000040A07 


pp a onm 
lirAZUUiyj 


E1M10000282C04 


ECO 102638 


S1M10000024B09 


SAU801511 


E3M1 0000040C07 


rp A9fti R£iQ 


E1M10000282E04 


ECO103953 


S1M10000024B10 


SAU801905 


E3M10000040G07 


iir/\zuzi /u 


E1M10000282F04 


ECO 103 160 


S1M10000024D10 


SAU802245 


E3M10000040G07 


RP A9H91 fiR 


E1M10000282H04 


ECO 103 884 


S1M10000024D10 


SAU802244 


b3MlUUUUU4Un.U / 


RPA9niQ^1 


E1M10000282B05 


ECO 102921 


S1M10000024F10 


SAU801511 


E3M10000040B08 


RP i9fW78 
lirrVZUZJ / Q 


E1M10000282F05 


ECO101239 


S1M10000024G10 


SAU802496 


IIJMIUUUUUW^UO 


EFA200677 


E1M10000282H05 


ECO103625 


S1M10000024A11 


SAU802654 


Ji3MluUUUU4UlJU5 


PPA9nf>1 Q7 
iir/izuui7z 


E1M10000282A08 


ECO100868 


S1M10000024D11 


SAU800700 


CjM 1 UUUUU4UrU0 


pp A9091 6R. 
lir/\zuz loo 


E1M10000282B08 


ECO102554 


S1M10000024G12 


SAU802245 


E3M10000040G08 


rp a ir>nfi6f) 


E1M10000282D08 


ECO102764 


S1M10000024G12 


SAU802244 


E3M10000040G08 


a onn^i 
iir/\zuuoD l 


E1M10000282E08 


ECO102868 


S1M10000025B01 


SAU801898 


E3M10000040A09 


hi 1 AzUUSU / 


E1M10000282E08 


ECO 102869 


S1M10000025C01 


SAU802154 


E3M10000040B09 


nr/\.zuuau / 


E1M10000282F08 


ECO100093 


S1M10000025D01 


SAU801 193 


E3M10000040C09 


ct; a 9fl91 7 A 

iir/\zuzi 


E1M10000282G08 


ECO 1025 5 3 


S1M10000025E01 


SAU801193 


E3M1 0000040C09 


pPAonoi 7^ 
rsr/vzuzi to 


E1M10000282G08 


ECO 102554 


S1M10000025B02 


SAU802223 


E3 M 1 0000040D09 




E 1 M 1 0000282H08 


ECO100197 


SI Ml 0000025 A03 


SAU800920 


E3M10000040F09 


rp a omns 
nr a.zuzj / o 


E1M10000282A09 


ECO103884 


S1M10000025B03 


SAU802109 


CJMiUUUUU4ULrU:7 


EFA200839 


E1M10000282C09 


ECO 103 160 


S1M10000025C03 


SAU802246 


E3M1 0000040H09 


RP A 9A1 QR9 
rsr /\zu l^oz 


E1M10000282C1 1 


ECO103237 


S1M10000025D03 


SAU801083 


E3M10000040H09 


CP A 9l"l1 OR 1 


E1M10000282D1 1 


ECO103886 


S1M10000025D03 


SAU801084 


E3M10000040A10 


pp a or i 
tr AZUiyo 1 


E1M10000282C12 


ECO101438 


S1M10000025F03 


SAU802711 


E3 M 1 0000040B 1 0 


PPA7fllVK7 


E1M10000282E12 


ECO103223 


S1M10000025D04 


SAU800984 


E3 M 1 0000040C 1 0 


pi: a onm 09 
nir/vzuuiyz 


E1M10000282G12 


ECO 103 186 


S1M10000025E04 


SAU800431 


Ji JM 1 UUUUU4UI1 1 U 


RPAOfUQR^ 

iir/\zuiyoj 


E1M10000283D01 


ECO 100905 


S1M10000025E04 


SAU100580 


£SJM IUUUUU4U/\.i 1 


PPA90in41 


E1M100002S3D01 


ECO 100906 


S1M10000025E04 


,SAU1 00905 


riJM 1UUUUU4U.D 1 1 


EFA2021 10 


E1M10000283E01 


ECO103886 


S1M10000025E04 


SAU200260 


liJMlUUUUU*fUV_'l 1 


EFA200S05 


E1M10000283A02 


ECO 104049 


S1M10000025E04 


SAU501625 


ij.jlVIiUUUUU'rU.Eil 1 


EFA202221 


E1M10000283A02 


ECO 104050 


S1M10000025G04 


SAU800760 


iiJMlUUUUUHUr 1 1 


EFA201208 


E1M10000283B02 


ECO 100032 


S1M10000025B05 


SAU802503 


riJM i UUUUU4U*Jl 1 


PRA9niQSA 


E1M10000283H03 


ECO103219 


S1M10000025B05 


SAU802502 


pqiv/m nnnnn/inn 1 9 

E,JM1UUUUU4U1j 1Z 


RRA9niQR7 
iir/\ZUl-'o / 


E1M10000283B04 


ECO103219 


S1M10000025C05 


SAU802246 


IS JM l UUUUUHU^ I z 


EFA200677 


E1M10000283BO5 


ECO103219 


S1M10000025F05 


SAU802586 


li JM i UUUUU4U1J 1 Z 


PR A90m Q9 

lirAZUUiyz 


E1M10000283G05 


ECO103264 


S1M10000025F05 


SAU802585 


CJM1UUUUU4U.ES1Z 


pr A909nm 
xir/\zuzvu / 


E1M100002S3G05 


ECO 103265 


S1M10000025H05 


SAU800548 


Jj/ J 1V1 1 UU U UU^fUvJ 1 z 


EFA202015 


E1M10000283A06 


ECO101259 


S1M10000025B06 


SAU801183 


isjmiuuuuu^hv^u i 


RP A9fl1 RRR 
lir/\ZUlooo 


E1M1OOO0283F06 


ECO100522 


S1M10000025B06 


SAU801182 


r, JM 1 UUUUU4 1BUZ 


pp A9nnA<;T 
xir/\zuu^j / 


Cj 1 1V1 1 UUUUZo J/\U / 


ECO103221 


S1M10000025D06 


SAU801181 


iiJlVl 1 UUUUUH 1 V^VJZ 


EFA201208 


E1M10000283G07 


ECO 102654 


S1M10000025G06 


SAU800760 


liJM I UUUUU^f 1 UU z 




E1M1 0000283 A08 


ECO103881 


S1M10000025H06 


SAU800548 


EJMJ.UUUUU41.tiUZ 


RPA9nn9A i ; 
iir .Azuuznj 


El Ml 000028 3 AOS 


ECO103882 


S1M10000025H07 


SAU800111 


J3 JM I UUUUU4 1 VjUZ 


RPA 9DnRA 1 
Jir AZUU541 


ii I ivi i UUUUZo JCUo 


Prnim7i7 
xiOvyiujzj / 


S 1 M 1 0000025 A08 


SAU801018 


P^A/T 1 nnAflA/1 1 PA9 
li JIV1 1 UUUUU4 luU/ 


PR A 9m9A£ 
lirAZUJZ^o 


E1M10000283F08 


ECO103263 


S1M10000025A08 


SAU801021 


li JM 1 UUUUU4 li\U J 


EFA20192C 


E1M10000283B10 


ECO 103 227 


S1M10000025A08 


SAU801019 


IiJMlUUUUU41UUJ 


RP A 9H1 QRA 


E1M10000283H10 


ECO 103 607 


S1M10000025A08 


SAU801020 


E3M10000041D03 


EFA201401 


E1M10000283B11 


ECO103234 


S1M10000025D08 


SAU800248 


E3M10000041E03 


EFA202007 


E1M10000283B11 


ECO103235 


S1M10000025D08 


SAU800250 


E3M10000041F03 


EFA202160 


E1M10000283B11 


ECO103236 


S1M10000025D08 


SAU800249 


E3M1 0000041 G03 


EFA201379 


E1M10000283E12 


ECO 1032 19 


S1M10000025F08 


SAU801321 


E3M10000041C04 


EFA201208 


E1M10000302F01 


ECO 103 604 


S1M10000025F08 


SAU801322 


E3M10000041D04 


EFA201028 


E1M10000302G03 


ECO103885 


S1M10000025H08 


SAU800733 


E3M10000041D04 


EFA201041 


E1M10000302A05 


ECO103559 


S1M10000025H08 


SAU302622 


E3M10000041G04 


EFA201041 


E1M10000302A05 


ECO103558 


S1M10000025A09 


SAU802154 
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Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
1 LocusID 


E3M1 000004 1H04 


EFA202180 


E1M10000302C05 


ECO 102403 


S1M10000025B09 


SAU800543 


E3M1 0000041 A05 


EFA200807 


E1M10000302H07 


ECO101096 


S1M10000025C09 


CAT TQAOO^O 
pAUoUZZOZ 


E3M10000041B05 


EFA202007 


E1M10000302C09 


ECO100081 


S1M10000025D09 


SAU801476 


E3M10000041D05 


EFA202168 


E1M10000302F10 


ECO101943 


MMiuuuuuzoiiuy 


C ATTS>A1 1 Q1 
oAUoUl iy~> 


E3M10000041E05 


EFA201983 


E1M10000302H11 


ECO102473 


AAA A AO KTt AQ 

o i m i uuuuuz dt uy 


C AT TQAA^AS. 
oAU oUUjh-o 


E3M10000041F05 


EFA200326 


E1M10000303C01 1 ECO103886 


C 1 A>f 1 AAAAAO^n A 1 A 
0IIVJ.IUUUUUZJA1U 


Q AT TRAO^m 
oAUoUZJUj 


E3M10000041H05 


EFA204646 


E 1 M 1 0000303 A02 


ECO101781 


SIM 10000025 A10 


CAT TCAO*\AO 
oAUoUZDUZ 


E3M10000041B06 


EFA202007 


E1M10000303D02 




C 1 \i{ 1 AAAAAO^PI A 


cat traac/j q 


E3M10000041D06 


EFA200457 


E1M10000303A03 


ECO103886 


■ C 1 \/f1 AAAAAO^Ti 1 A 


O ATTQAO<|Q/q 


E3M1 000004 1F06 


EFA200805 


E 1 M 1 0000303B03 


cpni moo a 
bCOlUJzzU 


01 \ai nAAAAO^m a 

blJ.VllUUUUUZO.IJIU 


SAU802585 


E3M10000041G06 


EFA201975 


E1M10000303B03 




C 1 \A 1 AAAAAO^RI A 
o 1 Ml UUUUUZ J r 1U 


O ATT8A1 <;17 
0AU0U 10 1 / 


E3M10000041H06 


EFA200807 


E1M10000303H03 


ECO 103 186 


o 1 JV1 1 UUUUUZ jvj 1 U 


C ATTRA1 O&A. 
oAUOUlZOH 


E3M10000041A07 


EFA201869 


E1M10000303F04 


ECO103882 


c 1 \/ti aaaaao^^i a 

oliVHUUUUUZDVJlU 


C AT T1 r\1AA1 
oAU lUO^HrO 


E3M10000041A07 


EFA201867 


E1M10000303B05 


ECO103181 


O 1 \/f 1 AAAAAO^TJ 1 A 
blJVliUUUUUZjrliU 


o ATTS3AOAAA 
DAUoUZUU'+ 


E3M10000041C07 


EFA205225 


E1M10000303C05 


ECO 10323 8 


C 1 A/T1 AAAAAO^rM 1 

S1M1UUUUU25U1 1 


C ATTSA1 
DAUoUl iyj 


E3M10000041E07 


EFA202007 


E1M10000303C05 


ECO103239 


C 1 TA/f 1 AAAAAO^R 1 1 
£> 1 M 1 UUUUUZ je, 1 1 


C ATTRAAAA<\ 
DAUOUUUUJ 


E3M10000041F07 


EFA202003 


E1M10000303C05 


ECO 103240 


C 1 \ A 1 AAAAAO CU 1 0 

b 1 M 1 OUOUUzd a 1 Z 


CAT TQAOOAA 
oAUOUZZ'tU 


E3M1 000004 1G07 


EFA200841 


E1M10000303F06 


ECO103881 


S1M10000025F12 


O ATTSAO^SJ^ 


E3M10000041A08 


EFA202006 


E1M10000303B07 


ECO103881 


S1M10000025F12 


CAT TQAO^Q'x 
bAUoUZDoD 


E3M10000041B08 


EFA200454 


E1M10000303B07 


ECO103880 


S1M10000026C01 


OAT TOAO 171 


E3M10000041C08 


EFA201869 


E 1 M 1 0000303F07 


ECO103878 


S1M10000026C01 


SAU802170 


E3M10000041D08 


EFA201981 


E1M10000303F07 


ECO204942 


S1M10000026E01 


SAU801181 


E3M10000041F08 


EFA201886 


E1M10000303A08 


TJPA1 AO 1 AA 

HCUlUJlUU 


S1M10000026F01 


SAU801096 


E3M1 000004 1G08 


EFA202006 


E 1 M 1 0000303F0 8 


ECO 1009 15 


S 1 M 1 0000026GO 1 


SAU801264 


E3M10000041H08 


EFA200192 


E1M10000303D1 1 


m^uiuuojz 


S1M10000026G01 


SAU103441 


E3M10000041A09 


EFA202115 


E1M10000303D12 


JsLUlUlooo 


O 1 Tv/f 1 AAAAAO£r*A1 

b 1 M 1 UUOUUzoLrU 1 


SAU 103443 


E3M10000041B09 


EFA201506 


E1M10000304G01 


ECO103559 


S1M10000026H01 


CAT TQA1 OAA 

oAUouiyuu 


E3M10000041B09 


EFA201507 


E1M10000304H02 


Jl^UlUj45 / 


C 1 Tv/JI AAAAAO £ A AO 
DlMlUUUUUZOAUZ 


C ATTQAA^/lC 
CtAUoUUO^O 


E3M10000041C09 


EFA205288 


E1M10000304A03 


COUlUoZjl 


C i AAAAAO £R AO 

ci 1 M 1 UUUUUZOrJUZ 


C ATTBAASAS 


E3M 1 000004 1 D09 


EFA201878 


E1M10000304A03 


Rr*r\i atoto 


01 tA/f 1 AAAAAO/^UTAO 
£» 1 1V1 1 UUUUUZOrlUZ 


C ATTSAA^RQ 
oAUoUUJOi/ 


E3M10000041F09 


EFA201981 


E1M10000304C03 


rppii ro. 1 aa 


C 1 1\/T1 AAAAAO^RA'* 


C ATTSAA<\A7 


E3 M 1 000004 1 G09 


EFA202006 


E1M10000304E03 


ECO 103236 


S1M10000026F03 


C ATTGAO^Q£ 


E3M1 000004 1H09 


EFA200358 


E1M10000304E03 


ECO 103237 


S1M10000026F03 


C ATTCAO^Q^ 
; £>AUoUZOoj 


E3M10000041A10 


EFA200829 


E1M10000304F03 


ECO 103 185 


S1M10000026F03 


SAU802587 


E3M10000041B10 


EFA202168 


E1M10000304E05 


ECO 103 100 


S1M10000026G03 


SAU8 02249 


E3M10000041C10 


EFA202160 


E1M10000304G05 


ECO101421 


S 1 M 1 0000026H03 


SAU802230 


E3M10000041D10 


EFA200677 


E1M10000304A06 


ECO 100663 


S 1 M 1 0000026 A04 


SAU802606 


E3M10000041E10 


EFA202006 


E1M10000304F06 


ECO 103237 


S1M10000026D04 


SAU802100 


E3M10000041F10 


EFA202170 


E1M10000304A08 


ECO101524 


S1M10000026D04 


SAU802099 


E3M10000041F10 


EFA202 1 68 


E1M10000304A08 


ECO101525 


S1M10000026F04 


SAU800006 


E3M10000041G10 


EFA200179 


E1M10000304B10 


ECO 103 186 


S1M10000026G04 


SAU600582 


E3M10000041H10 


EFA201041 


E1M10000305E01 


ECO 102827 


S1M10000026H04 


SAU802496 


E3M10000041A11 


EFA201028 


E1M10000305E01 


ECO 102828 


S1M10000026A05 


SAU802448 


E3M10000041A11 


EFA201041 


E1M10000305C02 


ECO 103 100 


S1M10000026B05 


SAU801184 


E3M10000041B11 


EFA201982 


E1M10000305G04 


ECO101438 


S1M10000026D05 


SAU800478 


E3M10000041B11 


EFA201981 


E1M1OO00305G09 


ECO 104037 


S1M10000026F05 


SAU802246 


E3M10000041C11 


EFA200454 


E1M10000305C10 


ECO 100004 


S1M10000026G05 


SAU800545 


E3M 1000004 ID 11 


EFA202006 


E1M10000305C10 


ECO 100005 


S 1 M 1 0000026H05 


SAU800548 


RTrA/n aaaaa/1 iri i 


xirAZUZUlo 


E1M10000305B11 


ECO 102827 


O 1 1V/T1 AAAAAO/^ A A£ 
o 1 1V1 1 UUUUUZO AUO 


C AT TSJA1 7/^A 
0AU0UI /OU 


E3M10000041F11 


EFA202001 


E1M10000305B11 


ECO 102828 


S1M10000026B06 


SAU801518 


E3M10000041F11 


EFA202003 


E1M10000305C11 


ECO 102827 


S1M10000026C06 


SAU801084 


E3M10000041H11 


EFA201379 


E1M10000305C11 


ECO102828 


S1M10000026D06 


SAU802246 


E3M10000041B12 


EFA205255 


E1M10000306C01 


ECO 103237 


S1M10000026F06 


SAU800517 
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Clone Name 


Gene 
LocusID 


Clone Name 


LocusID 


Clone Name 


f LocusID 


E3M10000041C12 


lirAZUU4UU 


RllVfl AAAATAfi AfH 
-C 1 1YI 1 UUUU jUO/\U J 


ECO102056 


S1M10000026G06 


SAU801096 


E3M 1000004 ID 12 


PR A7AA17Q 


E1M10000306G03 


ECO 103528 


S1M10000026A07 


SAU800984 


E3M10000041G12 


RR A 7AA1 70 
HrAZUUl ly 


E1M10000306E04 


ECO103243 


S1M10000026B07 


SAU801701 


£rii\/n aaaaa^orai 

E / :}l.VilUUUUU4ZJL>U l 


EFA202274 


E1M10000306E04 


ECO 103244 


S1M10000026B07 


SAU801700 


V1\A^ AAAAA/ioriAi 

no M 1 UUUUU4Z1JU 1 


EFA201920 


E1M10000306H04 


ECO103116 


S1M10000026C07 


SAU801392 


£!olV.li.UUUUU4ZOU 1 


EFA201985 


E1M10000306C05 


ECO 103 884 


S1M10000026D07 


SAU802217 


rimi aaaaaat AA7 

GJiVllUUUUU4Z.rt.UZ 


EFA204122 


E 1 M 1 0000306C05 


ECO 103 885 


S1M10000026F07 


SAU801264 


R^/n aaaaaa? aoo 


EFA203071 


E1M10000306H07 


ECO100905 


S1M10000026F07 


SAU103441 


Tj^iifi r\nf\n A/t op ao 

ii jM i UUUUU4Z.DUZ 


prataioar 
jC/rAzuizuo 


E1M10000306D09 


ECO103218 


S1M10000026F07 


SAU 103443 


"nTNyfi aaaaa/iopao 

H JM 1 UUUUU4ZL;UZ 


PR A7A1 A.*\l 


E1M10000306H09 


ECO103230 


S1M10000026G07 


SAU801355 


E3M 1 0000042D02 


RRA9AA8A 1 ; 
IlrAZUUoUJ 


E1M10000306E1 1 


ECO103233 


S1M10000026H07 


SAU802225 


E3M 1 0000042A03 


PR A7A1 878 
ar AZU 16/0 


E 1 M 1 0000307G01 


ECO 1039 11 


S1M10000026H07 


SAU802224 


Ri\/fi AAAAA/f) Am 

fi31VUUUUUU4Z.rt.U-5 


RR A 7A1 8fM 
Jtir A.ZU LoOy 


E1M10000307C02 


ECO 100549 


S1M10000026A08 


SAU802171 


PTN;n aaaaa^tpa - * 

rSjlVllUUUUU4ZV_<U3 


EFA200677 


E 1 M 1 0000307D02 


ECO103221 


S1M10000026A08 


SAU802170 


R7i\/n AAAAA/nriAi 

.E01V11UUUUU4Z.UU.} 


EFA200179 


E1M10000307E03 


ECO101403 


S1M10000026C08 


SAU802246 


ptnai aaaaa^oraa 

C,.}lVilUUUUU4ZIjU4 


EFA200661 


E1M10000307E03 


ECO205169 


S1M10000026D08 


SAU600582 


E3M10000042C04 


EFA200457 


E1M10000307B04 


ECO100757 


S1M10000026F08 


SAU800545 


TJi\/ri aaaaa/hpa^ 

Ji0lVllUUUUU4ZIlU J 


EFA200805 


E1M10000307C04 


ECO 1028 17 


S1M10000026G08 


SAU802654 


nAnAA/ii^A^ 
EjJ M i UUUUU4ZOU J 


PPA7A1 Aztl 


E1M10000307E04 


ECO 103482 


S1M10000026A09 


SAU800018 


tjia/i aaaaa/ioria^ 
i1jmiuuuuu4z1ju0 


EFA202007 


E1M10000307B05 


ECO103886 


S1M10000026A09 


SAU800019 


pttv/ii aaaaa/iorta^ 

CO M i UUUUU4ZX1U0 


PR A 9AA747 
J2rrt.ZUUZ4 / 


E1M10000307C05 


ECO 103001 


S1M10000026E09 


SAU800525 


ria>ti AAHAA/iounA 
Hj M 1 UUUUU4ZriU0 


PR A 0AA146 
lir /VZUUZ40 


E 1 M 1 0000307D05 


ECO103242 


S1M10000026E09 


SAU800524 


ptm 1 aaaaa47i^a7 

Cjj 1V1 1 UUUUU4ZVJTU / 


EFA201826 


E1M10000307E05 


ECO103881 


S1M10000026G09 


SAU800996 


T?i"\/fi aaaaa/(0 aas 
tlo M 1 UUUUU4Z.tt.UO 


PR A OAT 1 a A 
.n-Jr /\ZUZ 10 u 


E1M10000307F05 


ECO 103 160 


S1M10000026II09 


SAU802496 


IiJlVllUUUUU4ZDUO 


EFA201981 


E1M10000307A06 


ECO103878 


S1M10000026A10 


SAU800984 


rlJiVIiUUUUUHZVJUO 


EFA200677 


E 1 M 1 00003 07A06 


ECO204942 


S1M10000026B10 


SAU800391 


E3M10000042H08 


EFA201878 


E1M10000307F06 


ECO 103242 


S1M10000026D10 


SAU800170 


E3M10000042B09 


EFA200245 


E1M10000307F06 


ECO 103243 


S1M10000026E10 


SAU801264 


E3M10000042D09 


EFA200841 


E1M10000307H06 


ECO 103886 


S1M10000026E10 


SAU103441 


E3M1 0000042A 1 0 


EFA201869 


E1M10000307B07 


ECO101232 


S1M10000026E10 


SAU103443 


E3M 1 0000042A 1 0 


EFA201867 


E1M10000307B07 


ECO101233 


S1M10000026F10 


SAU801264 


E3M10000042B10 


EFA201869 


E1M10000307C07 


ECO 103461 


S1M10000026F10 


SAU1 03441 


E3M 1 0000042C 1 0 


EFA201888 


E1M10000307G07 


ECO 103 160 


S1M10000026F10 


SAU 103443 


E3M10000042C10 


EFA201886 


E1M10000307F08 


ECO103116 


S1M10000026G10 


SAU801235 


E3 M 1 0000042E 1 0 


EFA204122 


E1M10000307C09 


ECO 103231 


' S1M10000026G10 


SAU801236 


E3M 1 0000042E 1 0 


EFA203071 


E1M10000307C09 


ECO103232 


S1M10000026H10 


SAU800322 


E3M10000042B1 1 


EFA201993 


E1M10000307A10 


ECO103559 


S1M10000026A11 


SAU802192 


RTivn aaaaaa^tii i 

£ljlVilUUUUU4ZJ-' 1 1 


EFA201985 


E1M10000307A10 


ECO 103558 


S1M10000026A11 


SAU802191 


E3M10000042F1 1 


EFA2003 1 0 


E1M10000307E10 


ECO 103 8 78 


S1M10000026A11 


SAU802190 


PiA/fi AAAAAznrM 1 

£1.>1V.11UUUUU4ZVJ.1 1 


PRA7A1 87R 


E1M10000307E10 


ECO204942 


S1M10000026B11 


SAU800526 


E3M10000042G1 1 


EFA201869 


E1M10000307F10 


ECO 100725 


S1M10000026C11 


SAU801185 


E3 M 1 0000042H 1 1 


EFA201208 


E1M10000307H10 


ECO 102870 


S1M10000026E11 


SAU802240 


E3M10000042D12 


EFA201165 


E1M10000307A1 1 


ECO 104093 


S1M10000026E11 


SAU802239 


E3M10000042D12 


EFA20 1 1 63 


E1M10000307D1 1 


ECO 102306 


S1M10000026B12 


SAU800984 


&JLVX i UUUUU4Z.C 1 Z 


EFA202180 


E1M10000307G1 1 


ECO 100095 


S1M10000026C12 


SAU800491 


t?^tv/ti aaaaaa^ri i 

HjlvllUUUUU4Zr 1Z 


PR A7A/L1 11 

iir/\zu4izz 


pi \/ri AAAA^rnrM i 


ECO 100095 


S1M10000026D12 


SAU802250 


E3M10000042F12 


EFA203071 


E1M10000307E12 


ECO100716 


S1M10000026E12 


SAU801644 


E3M10000042G12 


EFA200805 


E1M10000307G12 


ECO102639 


S1M10000026F12 


SAU800517 


E3M10000043B01 


EFA201888 


E1M10000308C01 


ECO 103237 


S1M10000026G12 


SAU800842 


E3M10000043C01 


EFA200457 


E1M10000308A02 


ECO103221 


S1M10000027G01 


SAU800453 


E3M10000043D01 


EFA201981 


E1M10000308B02 


ECO 102636 


S1M10000027G01 


SAU200237 


E3M1 0000043 A02 


EFA200247 


E1M10000308F02 


ECO103558 


S1M10000027C02 


SAU801426 


E3M10000043B02 


EFA201869 


E1M10000308H04 


ECO101613 


S1M10000027D02 


SAU801900 
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Clone Name 


Gene 
LocusID 


Clone Name 


LocusID 




LocusID 


— - 

E3M1 0000043D02 


CP A 9AARA7 
£ir AZUUoU / 


E1M10OO0308HO4 


ECO101614 


S1M10000027D02 


SAU801899 


E3M 1 0000043H02 


RPA0A1Q8/1 
IirAZvl:/o4 


E1M10000308B05 


ECO104010 


S1M10000027E02 


SAU802090 


E3M10000043A03 


PP AOA1 QRA 
.DrAZUiyo^ 


E1M10000308E05 


ECO101669 


S1M10000027F02 


SAU800478 


iijMlUUUUU4 muj 


EFA200840 


E1M10000308F06 


ECO103243 


S1M10000027H02 


SAU801760 


EjM 1 UUUUU4JbU J 


EFA200478 


E 1 M 1 0000308F06 


ECO 103244 


S1M10000027D03 


SAU800537 


E3M10000043F03 


PPA OAA/lS/l 
iirAZUU4J4 


E 1 M 1 0000308B07 


ECO101684 


S1M10000027E03 


SAU800453 


E3M 1 0000043G03 


PP A O AAQA7 
JCrAZUUoU/ 


E1M10000308B07 


ECO101685 


S1M10000027E03 


SAU200237 


E3M10000043F04 


PP A 9AAT0^\ 
HrAZUUJZO 


E1M10000308C07 


ECO103263 


S1M10000027G03 


SAU800545 


E3M10000043G04 


UP A 0AACA7 

Hr azuuou / 


E1M1OO00308AO8 


ECO 102274 


S1M10000027A04 


SAU800545 


E3M10000043A05 


"CP A 0AAQA7 

HrAZUUoU / 


pi aai Annn^nspns 

ij 1 J.VJ. 1 UUUU jUOvuo 


ECO100094 


S1M10000027C04 


SAU801018 


E3M10000043G05 


PP A 9AA1 Q9 
JirAZUUiyz 


E1M1OO00308C08 


ECO100095 


S1M10000027G04 


SAU801089 


E3M 1 0000043H05 


PP A 0 AO 1 £8 
Hr AZUZlOo 


E1M1O0003O8DO8 


ECO103263 


S1M10000027H04 


SAU801089 


E3M10000043B06 


PP A OPiOOlA 
rir AZUZZ /4 


E1M10000308G09 


ECO 1008 8 6 


S1M10000027A05 


SAU802226 


E3M 1 0000043F06 


PP A 9A1 QOA 

iir azu iyzu 


E1M1OO003O8H09 


ECO 103221 


S1M10000027C05 


SAU801193 


E3M10000043H06 


PP A OA/I 1 00 
Hr AZU41ZZ 


Piivn nnnri3f)8Fi o 


ECO100886 


S1M10000027D05 


SAU800845 


E3M10000043H06 


PPA0A1A71 
cr AZUjU / 1 


E1M10000286D01 


ECO103218 


S1M10000027E05 


SAU802502 


E3M 1 0000043E07 


PPA 9AA7/17 

rJrAZUU/4 / 


El Ml 000028 6B02 


ECO 103230 


S1M10000027F05 


SAU802124 


E3M10000043G07 


PP A OAA1 CK 

cr Azuuiyj 


E1M1 000028 6B02 


ECO 103231 


S1M10000027F05 


SAU103735 


E3M10000043A08 


PPA OA1 AA(\ 

br AZU140U 


R 1 A/t 1 AAAm S f\dC\0 
lillVllUUUUZoOvJUZ 


ECO101347 


S1M10000027G05 


SAU802442 


E3MIUUUUu4jtJUS 


EFA200733 


E1M10000286G02 


ECO101348 


S1M10000027H05 


SAU802442 


r,jMlUUUUU4jL.Uo 


EFA201985 


E1M10000286H02 


ECO 103244 


S1M10000027B06 


SAU801256 


lLJLvL L UUUUU4 dljVo 


EFA200381 


E1M10000286A03 


ECO 102834 


S1M10000027C06 


SAU801011 


pia/T1 aaaaa/iipar 

£jMlUUUUU4JIlUo 


EFA200382 


E1M10000286C03 


ECO 1032 18 


S1M10000027D06 


SAU801781 


t JlVl J. UUUUU4 Jr <J& 


EFA201869 


E 1 M 1 0000286C04 


ECO 100868 


S1M10000027E06 


SAU600582 


PO A/f1 AAAAA/l inAfi 

E3MiUuUUU4jLrUo 


PPA 0 A0 1 fi.8. 

cr azuzioo 


E1M10000286E04 


ECO 102654 


S1M10000027F06 


SAU600582 


G1A/T1AnAAA/1'lMAQ 
ii JlVi I UUUUU4 JtlUO 


PPA 0A1 QOf) 

crAzu i^zu 


E1M100002S6C05 


ECO 103 104 


S1M10000027G06 


SAU801781 


pia/ti aaaaa/i^ a no 


EFA201984 


E1M10000286D05 


ECO 1005 84 


S1M10000027H06 


SAU600582 


POA/T1 AAAAA/1 1 A MO 
JtSjJYl iUUUUU4jAUy 


p u a o n i o q ^ 
E/JrAZUiyoJ 


E1M10000286E05 


ECO103559 


S1M10000027B07 


SAU8 00547 


pi \a 1 aaaaa/i *\rTiQ 

tL JlVl 1 UUUUU4 JV->Uj 


EFA201888 


E1M10000286E05 


ECO103558 


S1M10000027D07 


SAU800453 


p^hv/ti aaaaa/i ^taaq 

OJlVl 1UUUUU4JUU7 


EFA202180 


E1M10000286E05 


ECO103557 


S1M10000027D07 


SAU200237 


liJlVllUUUUU4JrlUy 


EFA200326 


E 1 M 1 0000286F05 


ECO101259 


S1M10000027E07 


SAU802249 


E3M 1 0000043 A 1 0 


EFA202168 


E1M100002S6H05 


ECO 104 160 


S1M10000027G07 


SAU802186 


E3M 1 0000043B 1 0 


EFA200457 


E1M10000286A06 


ECO103217 


S1M10000027H07 


SAU800996 


turn i uuuuu4 jv^ i u 


EFA200797 


E 1 M 1 0000286A06 


ECO103218 


S1M10000027A08 


SAU801084 


niA/fi AAAAA/iiru n 
Cj jivh uuuuu4 ju 1 u 


ppAonmRl 

iLrAZUUJol 


E1M10000286G06 


ECO103219 


S1M10000027B08 


SAU802224 


T71A/T1 aaaaa/i ^f»i a 

HjMJ.UUUUU4J.U1U 


PRAOAATSO 
jirAZUUJoZ 


E1M10000286F07 


ECO 103 242 


S1M10000027C08 


SAU802224 


poa/H aaaaa/itpi A 
tL jM 1 UUUUU4J.C XU 


PPA OA A/1 ^7 
iirAZUU4J / 


E1M1 000028 6F07 


ECO 103243 


S1M10000027D08 


SAU801663 


E3M10000043F10 


EFA202003 


E1M10000286B08 


ECO 102274 


S1M10000027E08 


SAU800006 


E31M10000043G10 


EFA200310 


E1M10000286F08 


ECO100381 


S1M10000027F08 


SAU801186 


P1A/T1 AAAAA/1 7 A 1 1 
P/J1V11UUUUU4JA1 1 


EFA200326 


E1M10000286H08 


ECO102259 


S1M10000027G08 


SAU802654 


POA/fl AAAAA/1 1 

JijMlUUUUU4jr>I 1 


EFA202006 


E1M10000286D09 


ECO103886 


S1M10000027H08 


SAU800006 


POA/f 1 AAAAA/1QP1 1 
XiJlVllUUuUU4jxiI 1 


EFA202213 E1M10000286F09 


ECO103263 


S1M10000027B09 


SAU801760 


P'iA/fl AAAAA/1 "Jl^ll 1 
JlJiVllUUUUU4j<Jl 1 


EFA202168 


E1M10000286A10 


ECO102096 


S1M10000027C09 


SAU801183 


P7AA1 AAAAAA7U1 1 
JiJlvllUUUUU4JXll 1 


EFA200454 


E1M10000286F10 


ECO103160 


S1M10000027D09 


SAU802335 


C3A/T1 AAAAA/1 "5 "R1 9 
i} JM 1 UUUUU4JD 1 Z 


EFA201888 


E1M10000286F10 


ECO103161 


S 1 Ml 0000027E09 


SAU802224 


PQA/TI AAAAA/1 *3Pn 1 
£ JlVl 1 UUUUU4 JD 1 Z 


EFA200807 


E1M10000286A11 


ECO103886 


S1M10000027F09 


SAU802071 


PTA/T1 AAAAA/11P1 O 
£ijMlUUUUU4jr 1Z 


EFA202168 


E1M10000286C11 


ECO103240 


S1M10000027G09 


SAU802224 


li JlVl 1 UUUUU4 jvjr 1 Z 


EFA201869 


E1M10000286E12 


ECO 10 1403 


S1M10000027H09 


SAU800513 


E3M10000044E01 


EFA202007 


E1M10000286E12 


ECO205169 


S1M10000027D10 


SAU801241 


E3M10000044C02 


EFA201974 


E1M10000287B02 


ECO103882 


S1M10000027H10 


SAU800547 


E3M10000045E07 


EFA202003 


E1M10000287D02 


ECO103227 


S1M10000027A11 


SAU800842 
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EFA200805 
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SAU802565 
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EFA200805 


E1M10000287A04 


ECO 102556 


S1M10000027G11 


SAU802564 


E3M10000050B01 


EFA201869 


E1M10000287B05 


ECO 102033 
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SAU802565 
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EFA202211 
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ECO103242 


S1M10000027H11 


SAU802564 
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EFA201888 


E1M10000287C05 


ECO 103243 


S1M10000028B01 


SAU801770 
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EFA202168 
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ECO302213 


S1M10000028B01 


SAU801769 
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EFA202168 


E1M10000287G05 


ECO 102 193 


S1M10000028E01 
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EFA200807 


E1M100002S7H05 
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S1M10000028E01 


SAU800737 




EFA200677 
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ECO 102741 
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SAU801770 
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E1M10000287C06 


ECO103223 
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E1M10000287A09 


ECO100185 


S1M10000028A02 


SAU801770 
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EFA202953 


E1M10000287A10 


ECO103237 


S1M10000028A02 


SAU801769 


T7iiv/n ooooo^othO<; 


EFA202007 


E1M10000287A10 


ECO103238 


S1M10000028B02 


SAU800490 


T3i\/n ooooaso^o 5 ; 


EFA201645 


E1M10000287C10 


ECO101977 


S1M10000028C02 


SAU800170 


T71T\/f 1 OOO0O^0/~J0^ 


PFA901646 


E1M100002S7C10 


ECO101978 


S1M10000028G02 


SAU801018 


T77T\/T1 OOOOO'vOHO 1 ; 


EFA202012 


E1M10000287B11 


ECO101259 


S1M10000028B03 


SAU801354 


B^AyTI OOOOO^OAO^ 


EFA200807 


E1M10000287F11 


ECO 1025 5 5 


S1M10000028D03 


SAU802654 


Tnt\/ri oooon^opofi 


EFA200805 


E1M10000287F11 


ECO 1025 5 6 


S1M10000028E03 


SAU800509 


E3M10000050D06 


EFA202160 


E1M10000287G12 


ECO101334 


S1M10000028F03 


SAU800517 


E3M10000050F06 


EFA201888 


E1M10000288B02 


ECO103886 


S1M10000028G03 


SAU800641 


E3M10000050H06 


EFA200366 


E1M10000288D02 


ECO 104091 


S1M10000028H03 


SAU802217 
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ECO 104092 
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EFA200590 
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S1M10000028D04 


SAU800512 


E3M10000050F07 


EFA202170 


E1M10000288F03 


ECO101940 


S1M10000028E04 


SAU800424 


E3M10000050H07 


EFA200192 


E1M10000288C04 


ECO102556 


S1M10000028F04 


SAU800535 
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EFA200916 


E1M10000288D04 


ECO100885 


S1M10000028F04 


SAU800534 


E3M10000050D08 


EFA202007 


E1M10000288A05 


ECO 100706 


S1M10000028G04 


SAU802502 


E3M10000050F08 


EFA200457 


E1M10000288H05 


ECO 104227 


S1M10000028B05 


SAU801264 


E3M10000050G08 


EFA20073 1 


E1M100002S8H05 


ECO205289 


S1M10000028C05 


SAU802207 


E3M10000050D09 


EFA201878 


E1M10000288A06 


ECO 102999 


S1M10000028C05 


SAU802206 


E3M 1 0000050F09 
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SAU800424 
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EFA202007 
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SAU800535 
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EFA200247 


E1M10000289G01 


ECO103231 


S1M10000028C08 


SAU800542 


E3M10000051D06 


EFA200247 


E1M10000289G05 


ECO 103 878 


S1M10000028D08 


SAU802071 


E3M10000051F06 


EFA204122 


E1M10000289G05 


ECO204942 


S1M10000028E08 


SAU801260 



268 



WO 02/077183 PCT/US02/09107 



Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
LocusID 


Clone Name 


j LocusID 


E3M10000051F06 
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p i A/n aaaaoroh a^ 


ECO103883 
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SAU801701 


E3M 1 000005 1G06 
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SAU801700 


E3M10000051B07 


EFA201208 


rii M i uuuuzoy uruo 
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S1M10000028H08 


SAU801646 


E3M10000051E07 
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ECO100786 


S1M10000028H08 
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ECO 103451 


S1M10000028D09 
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E3M10000051A08 


EFA200677 


n, 1 ivi i uuuuzoy auo 


ECO 104091 


S1M10000029F01 


SAU802228 


E3M1000005 1B08 


iirAZUiysj 


ri A/f 1 aaaa9rq aar 


ECO 104092 


S1M10000029F01 


SAU802227 


E3M1000005 1B08 


r?T7 a 9 aoq^ 
brAzUzyjJ 


ri A/fi aaaa9 roads 

c, 1 1V1 1 vUUUZo:? AUo 


ECO 10409 3 


S1M10000029G01 


SAU800542 


E3M1000005 1D08 


pp a 9A1 7io 
ar AZUl J iz 


pi A/ri nnnmsowns 

E, 1 IVI 1 UUWZ07J1U0 


ECO103831 


S1M10000029H01 


SAU800517 


E3M10000051H08 


PP A 9A1 QQS3 


rii 1 IVI 1 UUUUZ07UUJ 


ECO103885 


S1M10000029A02 


SAU801354 


E3M10000051B09 


EFA201954 


P1 A/f 1 AAAAOQQP1 A 


npAi A^SS^ 
XIL-VJ IvJjoo J 


S1M10000029B02 


SAU800543 


E3 Ml 000005 1C09 


EFA200266 


El a/ i aaaa9ro/~2.i a 


prvn AA77 1 ; 


S 1M10000029C02 


SAU801139 


E3M10000051D09 


EFA200247 


pi A/f 1 aaaa9qq"ri 1 
e. i ivi i uuuuzoy r> 1 1 


ECO103236 


S1M10000029D02 


SAU801275 


E3M10000051D09 


EFA200246 


P1 A/M HAAmOODI 1 


E.L.U lUJZ^ / 


S 1 Ml 0000029E02 


SAU801275 


E3M1 000005 1E09 


EFA200246 


tlMLUUUUZsyol 1 


ECO 102300 


S1M10000029F02 


SAU801139 


E3M10000051G09 


EFA202378 


P1 A/T1 AAAn9RQPl 9 

Biiviiuuuuzayriiz 


ECO 104091 


S1M10000029G02 


SAU800605 


E3M10000051H09 


EFA200538 


rj 1 A/f 1 AAAA9RQP 1 9 
ti lMLUUUUZoyElZ 




S1M10000029G02 


SAU302812 


E3M1 000005 1A10 


UtTAOHl OQQ 

brAzuiyyy 


PI A/T1 AAAA9QARA1 
E; 1 iVl 1 UUUvZy WX3U 1 


ECO101067 


S1M10000029A03 


SAU802240 


E3M10000051B10 


EFA202110 


P1 A/T1 AAAA9QARA1 


ECO101068 


S1M10000029B03 


SAU802491 


E3M10000051D10 


EFA202006 


pi A/f1 AAAA9QA^A 1 


ECO 103 8 86 


S 1 M 1 0000029C03 


SAU600582 


E3M1000005 1E10 


EFA202160 


P 1 A/f 1 AAAA9QA A A9 
JllMUJUUUZyUAUZ 


PPPil A1 AS7 


S1M10000029G03 


SAU800006 


E3M10000051F10 


EFA202160 


P1A/flAAnA9QAAA9 

biMiuuuuzyuAuz 




S 1 M 1 0000029 A04 


SAU801596 


E3M10000051H10 


EFA200421 


P 1 A/f 1 AAAA9QAT3A9 




S 1 M 1 0000029 A04 


SAU801597 


E3M10000051A11 


EFA202160 


P 1 A/T1 AAAA9QAT3A9 

c, i ivi i uuuuzyujjuz 


ECO 102600 


S 1 M 1 0000029B04 


SAU802599 


E3M 1 000005 1 D 1 1 


PP A 0A90 1 1 

Jir AZUZZ 1 1 




ECOl 01939 


S1M10000029F04 


SAU802649 


PTA/f 1 aaaaa<; 1 P1 1 
rLjMlUUUUUj lUi i 


PP A 9A1 Q97 


F 1 M 1 0000290F04 


ECO103226 


S 1 M 1 0000029G04 


SAU802654 


P7A/f i aaaaa^ 1 pi 1 
tWlVllUUUUUj Ir 1 1 


ppa9aai7q 


E 1 M 1 0000290F05 


ECO103218 


S1M10000029B05 


SAU801362 


ctMi aaaaas 1 m 1 


PP A9A1 QS9 
lirAZUiyoz 


E1M10000290D06 


ECO103559 


S1M10000029C05 


SAU800543 


piA/n aaaaa<;i pi o 


EFA200805 


E 1 M 1 0000290D06 


ECO103560 


S1M10000029D05 


SAU801354 


p7A/Ti aaaaa<;apai 


pp A9Aaa < \7 


E 1 M 1 0000290D08 


ECO103064 


S1M10000029E05 


SAU801476 


PTN/ri aaaaa^aoai 


pp A9Ani 7Q 


E1M10000290E08 


ECO 102555 


S1M10000029G05 


SAU801253 


"CQiv/f 1 aaaaa^a'qa'j 


PP A 9A91 7A 
UrAZUZl /U 


R1 A/T1 AnnAOQAPAG 


ECO102556 


S1M10000029H05 


SAU800259 


pha/ti aaaaacada^ 


pp a 9A9 i &q 
JirAZUZlOo 




ECO 102555 


S 1M 1 0000029B06 


SAU800006 


E3M10000050C03 


EFA200381 


P 1 A/T1 AAAA7QAPAQ 


urn l a? 


ci A/f 1 nnnnnoownfi 


SAU800543 


E3M10000050C03 


EFA200382 


P1 A/T1 AAAA70AUAQ 

c. i Mi uuuuzy ut«uy 




S1M10000029C07 


SAU800759 


E3M 1 000005 0D03 


EFA200400 


E 1 M 1 0000290B09 


TJPA1 AO^^/^ 


Q 1 A/f 1 AAAAA9Qr?A7 


SAU800605 


E3M10000050D03 


EFA202608 


E 1 M 1 0000290D 1 0 


ilUUlUjZZo 


Q1 A/f 1 AAAAA7QP;AR 


' SAU801621 


E3M10000050E03 


EFA20040C 
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PAAl A/tAQA 


CI A/f 1 AAAAAOOnAR 


SAU801618 


E3M10000050E03 


EFA202608 


E1M10000290E11 


ECO 104091 


Q1 A/f 1 AAAAA7QHAS 


SAU801139 


E3M10000050A04 


EFA20216C 


E1M10000291E01 


ECO102852 


C1 A/f1 AAAAA7Q A AQ 


SAU801113 


E3M10000050E04 


EFA205285 


E1M10000291B02 


ECO103262 
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SAU801 113 


E3M10000050E04 
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ECO103878 
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EFA200239 
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S1M10000029D10 


SAU801790 
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EFA202378 


E1M10000291E05 


ECO 103223 


S1M10000029E10 


SAU801139 


E3M10000052G03 


EFA200326 


E1M10000291G05 


ECO102555 


S1M10000029F10 


SAU800266 


E3M10000052B04 


EFA200290 


E1M10000291G05 


ECO102556 


S1M10000029H10 


SAU801139 
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0AU0UZ / 14 


E3M10000052C05 


EFA200454 


E1M10000291D06 


ECO 100 102 


S1M1 0000029 Al 2 


Q AT T8A1 £11 


E3M10000052D05 


EFA201888 


E1M10000291E07 


ECO 103 866 


S1M10000029C12 




E3M10000052F05 


EFA202168 


E1M10000291A08 


ECO101221 


S1M10000029D12 


C ATTQA1 K^l 
oAUoUlJJZ 


E3M10000052G05 


EFA201926 


E1M10000291B08 


ECO103217 


oiMiuuuuu/yr iz 


onUoUUZjJ 


E3M10000052G06 


EFA202274 


E1M10000291B08 


ECO 1032 18 


t> nviiuuuuuzyr iz 




E3M10000052H06 


EFA200805 


E1M10000291F08 


ECO103229 


S1M10000029G12 


c ATiam 1 is 

0AU0UI 1 jo 


E3M10000052B07 


EFA202168 


E1M10000291B10 


ECO103881 


S1M10000030B01 


CAT TSmA^A 


E3M10000052F08 


EFA202378 


E1M10000291E10 


ECO101591 


S1M10000030D01 


C AT T8A1 1 1 1 


E3M10000052E09 


EFA201985 


E1M10000291D11 


ECO103263 


S1M10000030F01 


CAT TS2A1 A 71 
OAUSU14/.J 


E3M10000052E09 


EFA202953 


E1M10000291F11 


ECO 100095 


S1M10000030H01 


CAT TQAAC/11 

bAUo0054j 


E3M10000052G09 


EFA200326 


E1M10000291G11 


ECO103264 


S1M10000030A02 


CAT TQA1 1 Q1 
0AU0UI 161 


E3M10000052F10 


EFA200239 


E1M10000291G1 1 


ECO103265 


S1M10000030B02 


C AT TSD1 <T> 


E3M10000052F10 


EFA200240 


E1M10000291H11 


ECO103262 


S1M10000030C02 


C AT TQA1£<7 


E3M10000052Dllj 


EFA200898 


E 1M 1000029 1H11 


ECO 103 878 


S1M10000030D02 


CAT TQA1 <K 
i>AUoul JlJ 


E3M10000052D12 


EFA202168 


E1M10000291H11 


ECO204942 


S1M10000030E02 


CAT TCfll A 71 
bAUoU14/J 


1008-H20 


ECO 100023 


E 1 Ml 000029 IB 12 


ECO103882 


S1M10000030H02 


CAT TQHOA^O 
. oAUoUZ40Z 


1011-P20 


ECO 100702 


E1M10000291F12 


ECO103243 


S1M10000030B03 


cat tqao£<m 
5>AU&UZoj4 


1053-37 


ECO101256 


E1M10000293B01 


ECO103885 


S1M10000030C03 


CAT TCAAOT^ 


1053-37 


ECO202228 


E1M10000293B02 


ECO104093 


S1M10000030D03 


SAU801473 


1010-C11 


ECO101324 


E1M10000293G02 


ECO103886 


S1M10000030G03 


SAU800542 


1017-H1 


ECO304472 


E1M10000293A04 


ECO 100402 


S 1 M 1 0000030H03 


SAU800232 


1067-16 


ECO 102309 


E1M10000293B04 


ECO103886 


S1M10000030C04 


oAUoUUJZO 


1083-27 


ECO102636 


E1M10000293A05 


ECO100095 


S1M10000030A05 


, SAU800478 


1065-12 


ECO 102557 


E1M10000293E05 


ECO 103223 


S 1 M 1 0000030B05 


CAT TQA1 


221-41 


ECO103884 


E1M10000293E05 


ECO103224 


S1M10000030C05 


'CAT TQAA^O/^ 


B17-6.O10 


ECO103884 


E1M10000293G05 


ECO 103243 


S1M10000030D05 


CAT TOAA7^0 


910-B20 


ECO103884 


E1M10000293A06 


ECO101175 


S1M10000030D05 


• CAT T1A77Q1 


B18-2.N21 


ECO100148 


E1M10000293H06 


ECO102654 


S 1M10000030G05 


CAT Tt»AA77A 


971-B20 


ECO 103240 


E1M10000293F07 


ECO101095 


S1M10000030G05 


1 SAU800777 


971-B20 


ECO103241 


E1M10000293C08 


ECO101844 


S1M10000030H05 


SAU800179 


D1-1.A15 


ECO 103 3 94 


E1M10000293E08 


ECO101939 


S1M10000030D06 


, SAU800189 


4-28.1 


ECO 10 1485 


E1M10000293GQ8 


ECO103101 


S 1 M 1 0000030E06 


SAU801257 


D1-2.B13 


ECO102255 


E1M10000293B09 


ECO103181 


S1M10000030B07 


SAU802627 


D1-2.P21 


ECO 102 144 


E1M10000293G09 


ECO 102 144 


S1M1OO00030D07 


SAU800189 


Z56-D2 


ECO103911 


E1M10000293H09 


ECO 100094 


S1M10OO0030GO7 


SAU802247 


PJMF55 


ECO103264 


E1M10000293H09 


ECO 100095 


S1M1OOO0030H07 


; SAU800525 


PJMF55 


ECO103265 


E1M10000293A11 


ECO103883 


S1M1O000030C08 


' SAU801831 


R1-15.A13 


ECO101995 


E1M10000293E11 


ECO 103242 


S1M10000030F08 


SAU802231 


R1-19.H1 


ECO101104 


E1M10000293F11 


ECO 104091 


S1M10000030F08 


SAU802230 


R1-55.M2 


ECO 103 884 


E1M10000293F11 


ECO 104092 


S1M10000030G08 


SAU802250 


Z45-F11 


ECO103263 


E1M10000293C12 


ECO 100 170 


S1M10000030A09 


SAU801719 


Z8-B9 


ECO102033 


E1M10000293D12 


ECO 103221 


S1M10000030B09 


( SAU802654 


E1M10000007B04 


ECO102986 


E1M10000295D01 


ECO 103228 


S1M10000030C09 


SAU800542 


227-10 


ECO102562 


E1M10000295D01 


ECO 103229 


S1M1OOO003OD09 


SAU801139 


709-F23 


ECO101506 


E1M10000295G01 


ECO103532 


S1M10000030F09 


SAU801904 


801-C15 


ECO 10048 8 


E1M10000295G01 


ECO 103 5 33 


S1M10000030G09 


C ATTQAA«:/17 
OAUSUUD4Z 


801-C15 


ECO100490 


E1M10000295B02 


ECO101635 


S1M10000030H09 


SAU801644 


801-C15 


ECO 100491 


E1M10000295E02 


ECO 103217 


S1M10000030A10 


SAU802309 


801-H19 


ECO100488 


E1M10000295E02 


ECO 1032 1 8 


S1M10000030A10 


SAU802308 


801-H19 


ECO100490 


E1M10000295F02 


ECO 100 169 


S1M10000030C10 


SAU800562 
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801 H19 


npn 1 00/1 Q 1 

e,i_aj i uu4y i 


R 1 1V/11 OOOO9CKW0-L 
__ 1 1Y1 1 U UUUZ:/ JI1U4 


ECO 100663 


S1M10000030D10 


SAU802601 


804-P6 


n^^i 09^1 7 

IiV_,U 1UZO I J 


E1M10000295 Al07 


ECO 1007 12 


S1M10000030F10 


SAU800019 


807-D20 


liv^VJ lUUjDD 


E1M10000295B07 


ECO100179 


S1M10000030G10 


SAU800019 


QU /-DzU 


nr*n i O07£7 


E1M10000295B07 


ECO 100 180 


S1M10000030H10 


SAU802654 


B13-17.G8 


TJi~TM 01 1 1 1 
JiV_.Ul.Ul ill 


E1M10000295C07 


ECO103224 


S1M10000030A11 


SAU800517 


B5-6.C8 


r,V_,U 1 U 1 4 / J 


E1M10000295C07 


ECO103225 


S1M10000030A11 


SAU202623 


B5-6.C8 


tj/tm 01 /IT^ 

HV_.VJlU14/0 


E1M10000295C07; ECO103226 


S1M10000030D11 


SAU800517 


B5-6.C8 




E1M10000295D08 


CUUIUjZZj 


S1M10000030D1 1 


SAU202623 


B8-2.D9 


xjor^i 07/i£i 


E1M10000295D08 


ECO103226 


S1M10000030E11 


SAU802241 


B15-8.P13 


ECO101328 


E1M10000295F08 


ECO103160 


S1M10000030G1 1 


SAU800811 


B15-8.P13 


ECO101329 


E1M10000295G08 


ECO103217 


S1M10000030C12 


SAU801647 


T13-5.A2 


ECO103059 


E1M10000295G08 


ECO103218 


S1M10000030C12 


SAU801646 


T12-3.I11 


rrr^rM aoo<'7 


E1M10000295B09 


ECO103236 


S1M10000030E12 


;SAU800537 


T20-15.D4 


JlCUlUi4/j 


E 1 M 1 0000295F09 


07QC1 
nv_.vJlU.5ool 


S1M10000030G12 


SAU801526 


T20-15.D4 


ECO101476 


E1M10000295F09 




S1M10000031B01 


SAU802240 


T20-15.D4 




E1M10000295G09 


I_V_.VJ IU-jZOj 


S1M10000031H01 


SAU800023 


T24-15.G6 




E, 1 M 1 UUUUzyDLI 1(1 


1_-V^U lUj 1U1 


S1M1 000003 1B02 


SAU802247 


T24-17.C6 


ECO 10285 7 


E 1 M 1 0000295H 1 0 


npni A70£7 


S1M10000031E02 


SAU801912 


244.B12 


ECO101763 


E1M10000295B1 1 


iitu iiozzy 


S1M10000031F02 


SAU802231 


244.B12 


ECO101764 


E 1 M 1 0000295F1 1 


TJPA1 AACK/1 
E,V_UlUUy.)4 


S1M10000031F02 


SAU802230 


244.B12 


ECO101765 


E1M10000295G12 


T7Pr\1 A7/IQ/1 

j_,i_-uiuj4y4 


S1M1 000003 1G02 


SAU802235 


1042-J1 


cfni aatao 


E1M10000312D11 


T^/^r^l A/1 AQ1 


S 1 Ml 000003 1G02 


SAU802234 




CUVJIUU IK) J 


E1M10000312D1 1 


TjrTM A/1OG0 

tiuu i U4uyz 


S1M10000031H02 


SAU801355 




RfAl AOCAT 
E,V_,VJ 1 UZo4Z 


ni \jr-t AAOOOCK'nOI 


prTil O07OA 
i_.V_.UlUZ.3U4 


S1M1 000003 1A03 


SAU802250 




DAA1 070SQ 


E1M10000296C02 


T?prv1 AO/1 
EUU 1UZ400 


S1M10000031E03 


■ SAU801134 


jrrik 


nv^/Vjiujuj;/ 


E1M10000296C02 


ECO 102467 


S1M1 000003 1E03 


SAU801135 


177.F3 


DPA1 A07AQ 

.tsv_.vjiuz.3uy 


E1M10000296D02 


ECO103235 


S1M10000031F03 


SAU802240 


525.H11 


cm 1 AOQC7 

I_V_-VJ IUZoj / 


E1M10000296D02 


ECO103236 


S1M10000031G03 


SAU801505 


632.N2 


I_V_.VJ1U4Z / / 


E1M10000296D02 


ECO103237 


S1M10000031 A04 


SAU801434 


633.B7 


rjrA1 A7/17Q 

£sv_,v_j i UJ4 /y 


E1M10000296H02 


ECO102556 


S1M1 000003 1A04 


SAU3 02892 


671.120 


ECO 103478 


E1M10000296C03 


ECO100150 


Q 1 A/T 1 000007 1 ROA 

O ilvi 1 UUUUUj 1 J3U4 


SAU800543 


676.B12 


n^r^l 07/170 

j_,v_,vj i u _>4 /y 


E1M10000296C03 


ECO100151 


S1M1 000003 1C04 


SAU800738 


643 .B 19 


tjAAi 00*70') 
uv_,vjiuu /uz 


E1M10000296E03 


ECO101086 


S 1M 1 000003 1 C04 


SAU800737 


720.016 


IJV_/VJiUj004 


E1M10000296H03 


ECO103227 


S1M1 000003 1E04 


SAU800542 


666.H12 


ECO 103478 


E1M10000296H03 


ECO 103228 


ci A/fi onnoo^iTroA 
oiiviiuuuuuj iru4 


SAU801517 


666. H12 


ECO 103479 


E1M10000296D04 


ECO 103237 


QITV/fl 0000071 TTOA 


SAU801516 


98.D4 


ECO 103263 


E1M10000296G04 


ECO 102 144 


q 1 "N/f 1 0000071 no A 

o 1 1V1 1 UUUUU -t I UU4 


c AT170961 1 




ECO 102 144 


E1M10000296F05 


ECO103886 


Q 1 IV /f 1 000007 1 C%C\A 
OilVllUUUUUJ 1VJU4 


SAU302882 


P31 25-F3 


U/^/^M A1 AQA 

tiOU lulooo 


E1M10000296G05 


ECO101467 


Q1 1V/T1 OOO0071 TTOS 

o i ivi i uuuuu_» i r u_> 


SAU800548 


P335-8.H8 


t^rri i A1 A/i 1 
bC(J101U41 


E1M10000296H05 


T7fTt1 07AQ/1 
.CV_.UlU.3Uy4 


qi is/T 1 000007 inn/; 

■ D11V11UUUUUJ1.UUO 


SAU801526 




ECO101086 


E1M10000296A06 


ECO 100 194 


c; 1 A/T 1 000007 1 C,(\(\ 
OliVllUUUUU.3 1VJUO 


SAU800548 


T>1 1 1 1 TO A 

ril-i 1-JzU 


ECO 103228 


E1M10000296A06 


ECO100195 


Q 1 A/I 1 OAO007 IHflfi 
ollvllUUUUU.? lilUO 


OAUOUUJOZ 


TJ77£ 1 A T70A 


ECO101370 


E1M10000296G07 


ECO 102827 


S1M10000031C07 


SAU801760 


P31-''7-Ml 


ECO 103423 


E1M10000296G07 


ECO 102828 


S 1M 1 000003 1 D07 


SAU801181 


P338-4 M21 


ECO100139J E1M10000296H07 


ECO 103220 


ci iv/11 onnoo7i P07 

o HVIIUUUUUj 1E/U I 


SAU800016 


P334-8 L7 


ECO101256 


E1M10000296H07 


ECO103221 


S1M1 000003 1A08 


SAU802365 


P3 1-2-E16 


ECO 101 686 


E1M10000296E0S 


ECO 100886 


S1M100O0031D08 


SAU801790 


P335-3 J14 


ECO 100523 


E1M10000296F08 


ECO 1032 18 


Q1 TV/11 0000071 "BOS 
o 1 lvl 1 UUUUU J 1 duo 


i SAU800547 


P334-5.H2 


ECO 100 139 


E1M10000296G08 


ECO103734 


S1M10000031F08 


SAU801264 


P31-33-N2 


ECO 103241 


E1M10000296H08 


ECO 100809 


S1M10000031C09 


SAU801193 


P332-11.C20 


ECO102827 


E1M10000296H08 


ECO100810 


S1M10000031D09 


SAU800019 


P332-11.C20 


ECO102828 


E1M10000296A09 


ECO100194 


S1M10000031G09 


SAU800006 


869.A23 


ECO100390 


E1M10000296B11 


ECO 103229 


S1M10000031H09 


SAU801599 
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P317-2.A3 


ECO 101932 


E1M10000296B11 


ECO 103 230 


o lNLIUUUUUJ 1AIU 


SAU800772 


P326-9.K2 


ECO 103292 


E1M10000296E11 


ECO 101 684 


01 i\/n aaaaah n~\ a 


SAU802654 


P326-9.K2 


ECO103293 


E1M10000296F12 


t:/t\i ai £CA 


SI Ml 000003 1E10 


SAU800001 


P323-8.P1 


ECO101685 


E1M10000296G12 


ECO100095 


C1 A/f 1 AAAAA71TT1 A 
o llViJ.UUUUU.31r 1U 


SAU800244 


P35-8 


ECO 103 692 


E1M10000298C01 


JiUUlUi4jo 


C1 A/f 1 AAAAA11 H1 A 
o 1 lvi 1 UUUUU J 1 VJ 1 U 


SAU800962 


P36-13.E2 


ECO 103059 


E1M10000298G01 


ECO104148 


C 1 A /f 1 AAAAA1 1 A 1 1 
blMlUUUUUJlAl 1 


SAU801741 


P38-1.G20 


ECO 102227 


E1M10000298G01 


ECO 104 149 


ciah aaaaauri 1 

o llVliUUUUUJ lo 1 1 


SAU801908 


P327-50.M10 


ECO 103242 


E1M10000298G02 


ECO102636 


C1 A/11 AAA A AH P1 1 
C> IIVIIUUUUUJ 1V--1 1 


SAU802152 


P327-50.M10 


ECO 103243 


E1M10000298C03 


ECO103238 


C 1 A/11 AAAAA1 1 T71 1 
b 1 M 1 UUUUUJl r 1 1 


SAU800312 


P328-8.D21 


ECO 103 240 


E1M10000298C03 


ECO103239 


C1 A/11 AAAAA11 m 1 
MMlUUUUUjlLri i 


SAU801234 


P328-8.D21 


ECO 103241 


E1M10000298D03 


ECO103886 


C1 A/11 AAAAA11T-T1 1 
i>llvilUUUUUj lrli 1 


SAU800962 


P328-20.P20 


ECO100541 


E1M10000298H03 


ECO 103262 


CIA/11 AAAAAT 1 13 1 0 

o 1 JYL 1 UUUUU J 1 a 1 z 


SAU801621 


P33-1.C22 


ECO 103 227 


E1M10000298H03 


ECO 103878 


C 1 AAAAA71 0 
3 1 1V1 1 UUUUUJ 1 L> 1 Z 


SAU801741 


X3S107-17 


ECO 10 1475 


E1M10000298H03 


ECO204942 


CIA/11 AAAAA1 1 P1 7 
t> 1 M 1 UUUUU J IE- 1 Z 


c. ATTRAl 975 

oAUOUIZ IJ 


X3S107-17 


ECO101476 


E1M10000298E04 


ECO100430 


S1M1 000003 1F12 


Q AT1RAA7AA 
OAUoUUZ'H- 


X3S107-17 


ECO201962 


E1M10000298E04 


ECO 100431 


n i A/11 AAAAA17T3A1 
a 1M1UUUUUJZDU1 


c AVTS09fi54 


P35-7 


ECO103928 


E1M10000298H04 


ECO100809 


S1M10000032C01 


C A 1 TQAA<AR 
oAUoUUj'to 


X3S118-9 


ECO 103263 


E1M10000298H04 


ECO 100808 


CIA/11 AAAAA17TT A1 

a 1M l uuuuuozr u i 


C ATTRAAS7^ 


X3S163-1 


ECO 103423 


E1M10000298C05 


ECO 103234 


S1M10000032F01 


C ATTRAA<\7A 
bAUoUUOZ'l 


X3S204-7 


ECO103238 


E1M10000298C05 


ECO 103235 


S1M10000032H01 


C ATTCA71 1 7 
. iiAUoUZl 1Z 


X3 SI 77-4 


ECO101161 


E1M10000298C05 


ECO103236 


C 1 A/11 AAAAA10TJA1 
0 1 JVl 1 UUUUU JZJtlU 1 


SAU8021 11 


P342-3 


ECO 102 104 


E1M10000298D05 


buuioiiiy 


CIA/11 AAAAA1 7PA? 
o 11V1 lUUUUUOZliUZ 


SAU801096 


SC21.1 


ECO 103224 


E1M10000298D05 


ECO101540 


C 1 A/11 AAAAATOnAO 
t> 1 M 1 UUUUU JZljUZ 


Q ATTRAAR1A 


SC17.1 


ECO 102087 


E1M10000298C06 


ECO 101 844 


C 1 A/11 AAAAA17riA7 
1 1V1 1 UUUUU JZlJUZ 


SAU800829 


SC13.1 


ECO 101 347 


E1M10000298D06 


ECO103SS6 


CIA/11 AAAAA17 A C\1 


SAU8026S6 


SC13.1 


ECO101348 


E1M10000298G06 


ECO 100096 


C1 A/11 AAAAAT^AI 
M JV1 1 UUUUU 5iVA) J 


c ATTRAA771 
• oAUoUU III 


MC9.6 


ECO 102929 


E1M10000298B07 


ECO 100095 


C 1 AA1 AAA A ATTICA'S 


C ATTRA1 


MC9.6 


ECO 102928 


E1M10000298C07 


ECO102638 


S1M10000032E03 


CAT TRA77AA 

dauouzzw 


Z60-P16 


ECO 103243 


E1M10000298G07 


ECO103233 


CIA/11 AAAAAnnAI 
b ilVl 1 UUUUU JZUU J 


Q ATTRA1 1fi.C> 


Z86-I21 


ECO 103884 


E 1 M 1 0000298G07 


ECO103234 


CIA/11 AAAAAnr'A/t 
dllVllUUUUU.JZ^U't 


C ATTRAA771 
oAUoUU / / 1 


E1M10000109A02 


ECO 104 168 


E1M10000298B09 


ECO 103244 


c 1 A A 1 AAAAAIHh A A 
Oi Ml UUUUU J/LtLWi 


C ATTRA1 "\7fi 


E1M10000109A11 


ECO102588 


E1M10000298B09 


ECO 103 245 


S1M10000032F04 


CAT TRA1 1 
oAUoUl 1 jy 


E1M10000101F05 


ECO102255 


E1M10000298B09 


ECO103246 


S1M10000032G04 


CAT T9A1 7A1 
oAUoUl /UJ 


E1M10000101D06 


ECO 102556 


E1M10000298D09 


ECO101995 


S1M10000032H04 


CAT TRA1 
oAUOUiZOJ 


E1M10000101D06 


ECO102557 


E1M10000298D11 


ECO 103 001 


S1M10000032A05 


CAT TQA1 0« 

oAUoUIZjo 


E1M10000101A07 


ECO100500 


E1M10000298F11 


ECO 102462 


S1M1O000032BO5 


CAT TQAA7<< 
isAUoUUZJJ 


E1M10000101A07 


ECO 100501 


E1M10000298F11 


ECO102463 


S1M10000032B05 


SAU800256 


E1M10000101H07 


ECO 1040 10 


E1M10000311F01 


ECO101259 


S1M10000032C05 


SAU800453 


E1M10000101H09 


ECO 103230 


E1M10000311F01 


ECO101258 


S1M10000032F05 


SAU802076 


E1M10000101H09 


ECO103231 


E1M10000311C02 


ECO103226 


S1M10000032H05 


SAU103752 


E1M10000101C12 


ECO103217 


E 1 Ml 00003 11E02 


ECO103097 


S1M10000032A06 


SAU801738 


E1M10000103B04 


ECO101324 


E1M10000311E02 


ECO103098 


S1M10000032D06 


CAT TRA1 QAA 

oAUouiyuu 


E1M10000103D11 


ECO103217 


E1M10000311A03 


ECO103100 


S1M10000032E06 


SAU801181 


E1M10000110G01 


ECO 103242 


E1M10OO0311CO3 


ECO 103 240 


S1M10000032G06 


SAU800344 


E1M10000110G01 


ECO 103243 


E1M10000311C03 


ECO103241 


S1M10000032A07 


SAU801760 


E1M10000110H01 


ECO 103263 


E1M10000311D03 


ECO103528 


S1M10000032B07 


SAU800546 


E1M10000110E09 


ECO 103736 


E1M10000311H03 


ECO102868 


S1M10000032C07 


SAU802555 


E1M10000110A12 


ECO102035 


E1M10000311D04 


ECO 10263 6 


S1M10000032D07 


SAU801511 


t?i aai aaaai i ot?n<; 


t?pni AA1 ^7 


ri i\Ai nnnm 1 1 KrK 

JZLLVLl UUwj L LXjUj 




S1M10000032F07 


SAU802654 


E1M10000113F02 


ECO101796 


E1M10000311F05 


ECO102309 


S1M10000032H07 


SAU802234 


E1M10000113A11 


ECO104237 


E1M1000031 1D06 


ECO 1032 17 


S1M10000032H07 


' SAU802233 


E1M10000111C03 


ECO103238 


E1M10000311C07 


ECO103263 


S1M10000032A08 


SAU800217 


E1M10000111C03 


ECO103239 


E1M10000311E07 


ECO103885 


S1M10000032A08 


SAU800218 
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Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
! LocusID 


E1M10000111E04 


ECO103613 


E1M10000311F07 


ECO 103243 


S1M10000032B08 


SAU801523 


E1M10000111F09 


ECO103624 


E1M10000311D08 


ECO103886 


S1M10000032E08 


SAU802161 


E1M10000111F09 


ECO 103625 


E1M10000311C09 


ECO103218 


S1M10000032G08 


SAU800542 


E1M10000115H01 


ECO103777 


E1M10000311F09 


ECO101995 


S1M10000032B09 


SAU800434 


E1M10000115G02 


ECO103218 


E1M10000311F09 


ECO101996 


S1M10000032C09 


SAU800548 


E1M10000115E03 


ECO103163 


E1M10000311C10 


ECO101259 


S1M10000032D09 


SAU801626 


E1M10000115G04 


ECO302213 


E1M10000311E11 


ECO 102636 


S1M10000032D09 


SAU801625 


E1M10000115C06 


ECO100184 


E1M10000311B12 


ECO100632 


S1M10000032D09 


SAU801624 


E1M10000116B01 


ECO101086 


E1M10000311F12 


ECO103115 


. S1M10000032E09 


SAU801475 


E1M10000106D02 


ECO103234 


E1M10000292C05 


ECO 104 183 


S1M10000032H09 


SAU800548 


E1M10000106D02 


ECO 103235 


E1M10000292D08 


ECO 103220 


S1M10000032A10 


SAU801089 


E1M10000106G02 


ECO103243 


E1M10000292D08 


ECO103221 


S1M10000032B10 


SAU801644 


E1M10000106E04 


ECO103263 


E1M10000292A09 


ECO101834 


S1M10000032C10 


SAU800155 


E1M10000106F05 


ECO 103 624 


E1M10000292C12 


ECO101438 


S1M10000032C10 


SAU800156 


E1M10000106F05 


ECO 103 625 


E1M10000294F01 


ECO103265 


S1M10000032E10 


SAU801263 


E1M10000106H05 


ECO103884 


E1M10000294F01 


ECO 103 266 


S1M10000032F10 


SAU801434 


E1M10000106H06 


ECO 103394 


E1M10000294C02 


ECO103226 


S1M10000032F10 


SAU102585 


E1M10000106A08 


ECO 103266 


E1M10000294E02 


ECO103237 


S1M10000032G10 


SAU800548 


E1M10000106E09 


ECO 101 347 


E1M10000294G02 


ECO103238 


S1M10000032B11 


SAU801396 


E1M10000106E09 


ECO101348 


E1M10000294G02 


ECO103239 


S1M10000032C11 


SAU800117 


E1M10000106G10 


ECO 102 104 


E1M10000294A04 


ECO 100095 


S1M10000032C11 


SAU800116 


E1M10000106D11 


ECO301060 


E1M10000294C04! ECO101307 


S1M10000032D11 


SAU801626 


E1M10000106D11 


ECO302213 


E1M10000294C04 


ECO202164 


S1M10000032DU 


SAU801625 


E1M10000122B03 


ECO 102227 


E1M10000294F04 


ECO 103264 


S1M10000032D11 


SAU801624 


E1M10000123D05 


ECO100139 


E1M10000294F04 


ECO 103265 


S1M10000032E11 


SAU800391 


E1M10000123C09 


ECO 103231 


E1M10000294H04 


ECO 104090 


S1M10000032F11 


SAU800173 


E1M10000123E09 


ECO101689 


E1M10000294D05 


ECO100144 


S1M1OO00032H11 


SAU802496 


E1M10000123H10 


ECO 102255 


E1M10000294D05 


ECO100145 


S1M10000032B12 


SAU801193 


E1M10000123F11 


ECO103226 


E1M10000294F05 


ECO103243 


S1M10000032C12 


SAU800117 


E1M10000107B02 


ECO 100298 


E1M10000294F05 


ECO 103244 


• S1M10000032C12 


SAUS00116 


E1M10000107E02 


ECO 102706 


E1M10000294H05 


ECO102336 


S1M10000032E12 


SAU800526 


E1M10000107E02 


ECO 102705 


E1M10000294C06 


ECO103116 


S1M10000032F12 


SAU801644 


E1M10000107G02 


ECO103543 


E1M10000294F06 


ECO103878 


S1M10000032G12 


SAU801771 


E1M10000107B03 


ECO 103 163 


E1M10000294F06 


ECO204942 


S1M10000033H01 


SAU800490 


E1M10000107B03 


ECO 103 164 


E1M10000294G06 


ECO 103224 


S1M10000033A02 


SAU801434 


E1M10000107C03 


ECO101468 


E1M10000294G06 


ECO103225 


S1M10000033B02 


SAU802223 


E1M10000107H04 


ECO 102227 


E1M10000294A08 


ECO103236 


S1M10000033D02 


SAU802613 


E1M10000107G08 


ECO100158 


E1M10000294A08 


ECO103237 


S1M10000033F02 


SAU800489 


E1M10000107F09 


ECO103884 


E1M10000294B09 


ECO103227 


S1M10000033H02 


SAU800548 


E1M10000107H09 


ECO 102065 


E1M10000294E09 


ECO 100 135 


S1M10000033D03 


SAU800542 


E1M10000117C12 


ECO 103479 


E1M10000294F09 


ECO100885 


S1M10000033F03 


SAU801096 


E1M10000118C04 


ECO 102201 


E1M10000294B10 


ECO 104092 


S1M10000033H03 


.SAU802125 


E1M1O00O118BO5 


ECO103626 


E1M10000294G10 


ECO103886 


S1M10000033C04 


SAU800366 


E1M10000118C05 


ECO100645 


E1M10000294F11 


ECO 103262 


S1M10000033D04 


SAU801493 


E1M10000118G06 


ECO 103766 


E1M10000294F11 


ECO 103878 


S1M10000033E04 


SAUS02689 


E1M10000119D02 


ECO103624 


E1M10000294F11 


ECO204942 


S1M1O0OO033DO5 


SAU800535 


E1M10000119D02 


ECO 103 625 


E1M10000294B12 


ECO103242 


S1M10000033G05 


SAU801703 


E1M10000119D03 


ECO 104081 


E1M10000294B12 


ECO 103243 


S1M10000033D06 


SAU801189 


E1M10000119A04 


ECO100139 


E1M10000294C12 


ECO101324 


S1M1OOO0033FO6 


SAU800016 


E1M10000131H01 


ECO 102227 


E1M10000294E12 


ECO103399 


SI Ml 0000033 A07 


SAU802418 


E1M10000131F04 


ECO100500 


E1M10000300F05 


ECO204448 


■ S1M10000033B07 


SAU800363 


E1M10000131F04 


ECO100501 


E1M10000300E08 


ECO 102920 


S1M10000033F07 


SAU800363 


E1M3O0OO131CO6 


ECO103233 


E1M10000300G09 


ECO 100 169 


S1M10000033G07| SAU802133 



273 



WO 02/077183 



PCT/US02/09107 



Clone Name 


Gene 
LocusID 


Clone Name 


LtxiiisID 


Clone Name 


'LocusID 


ri \a 1 nnnm 1 1 nrn 
JtiiMlUUUUi jlBU / 


xiv^uiujzjo 


E1M10000301F02 


ECO103097 


S1M10000033H07 


SAU800528 


Ji i M i UUUU i .5 lr>U / 


ppm mi^Q 


E1M10000301F02 


ECO 103098 


S1M10000033A08 


SAU800641 


E1M10000131C07 


C-L/VJIUjZjo 


E1M10000301F03 


ECO 1042 18 


S1M10000033B08 


SAU801263 


E1M10000131C07 


ticu lUJZjy 


lj 1 1V1 1 UUUU J\J 1 UrUJ 


ECO 100663 


S1M10000033H08 


SAU801831 


E1M10000131A10 


CtU 1UJZ41 


C, 1 1V1 1 UUUUjU 1UUO 


ECO 103222 


S1M10000033F09 


SAU800517 


E1M10000131A10 


ECO103242 


H 1 Ivl 1 UUUUJ U 1 l^UO 


ECO 103223 


S1M10000033F09 


SAU202623 


E1M10000131G10 


npni nn<m 
HL.U1UUJU1 


niiviiuuuujuiruo 


ECO103488 


S1M10000033G09 


SAU800179 


E1M10000131G10 


IJL.U1UUJUZ 


ElMl 000030 1 G08 


ECO103883 


S1M10000033H09 


SAU800830 


E1M10000135B02 


prrn nnsm 

iUUOU 1 


E 1 M 1 000030 1 G08 


ECO103884 


S1M10000033H09 


SAU800829 


E1M10000135B02 


rptii nn^m 

C.UU1UUDUZ 


pi mi nnnmm pdq 

11 llvl i uuuu j\j L\*s\jy 


ECO 104243 


S1M10000033A10 


SAU802686 


E1M10000132C01 


E.OU1UZ5J / 


E1M10000301C09 


ECO 104242 


S1M10000033D10 


SAU801269 


E1M10000132F02 




rim! nnnn^n 1 phq 

xi 1 ivl 1 UUUUjU ll_-U j 


ECO 104241 


S1M10000033E10 


SAU801521 


E1M10000132H04 


XiUUlUjZjZ 


c l iviiuuuuou iF\jy 


ECO102363 


S1M10000033G10 


SAU802262 


IlliVll UUUU 1 JZXIU'f 


ECO103233 


E1M10000301D10 


ECO 102462 


S1M10OOO033H10 


SAU600582 


E1M10000132G08 


rppm nno<o 
bCUiUUsOZ 


niiviiuuuuouiriu 


ECO 102593 


S1M10000033B11 


SAU802262 


E1M10000133A06 


liUUlUU /4 1 


ri 1 ivl i uuuu ju luiz 


ECO103237 


S1M10000033F11 


SAU801243 


E1M100OO133BO8 


Rr^rM ni "xai 

XlX^Kj 1U 1 J4 / 


r, i ivl i uuuu JU7UU i 


ECO 103238 


S1M10000033G11 


SAU802273 


E1M10000133B08 


pr^i ni ias 

CLAJIUI J46 


E1M10000309G01 


ECO103239 


S1M10000033H11 


SAU800019 


T71 \/fi nnnm iirinQ 
filmlUUUUl j JJJUy 


r\-\j iuz / dj 


E1M10000309A02 


ECO 100757 


S1M10000033H11 


SAU800020 


n. 1 M 1 UUUU 1 4413 U 1 


c,lu iuoy jz 


E1M10000309G02 


ECO 101 700 


S1M10000033B12 


SAU802359 


E1M10000144C02 


R/T11 nms 

IUjZJo 


E1M10000309A03 


ECO 100980 


S1M10000033B12 


SAU802360 


r 1 \a 1 nnnm yiAPm 

IlUVll UUUU 1.44UUZ 


1UJZJ7 


E1M10000309E03 


ECO102301 


S1M10000033B12 


SAU202256 


ri mi nnnm /i/iRni 

C 1 1V1 1 UUUU 1 44liU J 


ECO 103451 


E1M10000309G03 


ECO103883 


S1M10000033D12 


SAU801621 


E1M10000144F03 


RrrM m 1 n/i 

-C/L/U1UZ1U4 


E1M10000309G03 


ECO103884 


S1M10000033E12 


SAU800509 


r, 1 ivi 1 UUUU 144BU0 


cmi niai i 

C/L/^lUjy i i 


E1M10000309H04 


ECO101687 


S1M10000033G12 


'SAU800537 


ri r\/fi nnnm ziyinn^ 

Ji 1 1YL 1 UUUU 144OU0 


RrTll CVXTX9. 
vXJO lUJZjo 


pimi nnnmnQT4ns 


ECO103883 


S1M10000034B01 


SAU802654 


T7 1 \/f i nnnm a a r;n7 

IillVilUUUU144wU / 


CK^KJ I UZ 1 4 1 


E1M10000309B06 


ECO100886 


S1M10000034D01 


SAU800517 


E1M10000144A08 


IUjZ 1 / 


r 1 mi nnnn^nQRn7 
n i ivl iuuuu JU7DU / 


ECO101067 


S1M10000034D01 


SAU202623 


T7 1 \/fi nnnm a a a ns 

li 1 Ivl 1 UUUU 144A.UO 


RPH1 010 1 R 
HV^VJ 1UJZ 1 o 


E1M10000309E07 


ECO 1040 10 


S1M10000034E01 


SAU800001 


ri mi nnfimi/iri(i 

H 1 Ivl 1 UU U U 1 44^-- i u 


ECO 102 144 


E1M10000309B0S 


ECO 100 184 


S1M10000034F01 


SAU801843 


r 1 A/T 1 nnnm a ^rh i 

ElMl UUUU 14JC.U 1 


xik>L'iujZ4u 


E1M10000309B08 


ECO100185 


S1M10000034H01 


SAU801677 


pimi nnnniAiPm 
iiiiviiuuuu 14jiiu i 


C,V^vJ 1UJZ4 1 


E1M10000309E08 


ECO103453 


S1M10000034A02 


SAU800699 


ri mi nnnnufflm 

1} llvl IUUUU 140riU 1 


ECO 103242 


E1M10000309E08 


ECO 103454 


S1M10000034C02 


SAU801597 


m A/T1 nnnm a Atrm 
JilMlUUUUl40n.U 1 


EK^KJ 1UjZ4j 


pi mi nnnn^nQRns 
tj i ivl i uuuu juynuo 


ECO204438 


S1M10000034E02 


SAU801597 


r 1 m 1 nnnn 1 A^nm 

Ji 1 Ivl 1 UUUU 140UUZ 


tiV_/VJ 1U1 jZ4 


E1M10000309G09 


ECO 103 185 


S1M10000034F02 


SAU802599 


r 1 mi nnnm /i APrK 

ElMl UUUU 1 40.E.U D 


Jc-L'Vj i UjOjo 


ri \/ri nnnmno a 1 n 


ECO 101 763 


S1M10000034G02 


SAU801181 


111 ivl 1 UUUU 140I1UJ 


prrn m^'iQ 


E1M10000309G1 1 


ECO 103284 


S1M10000034H02 


SAU800517 


r, llvl 1 uuuu 1 Z4xiuz 


ii\_^vjiujjoo 


BiMinnnmnQH! 1 
n i lviiuuuu^uyxi 1 1 


prni n^977 


S1M10000034B03 


SAU800548 


r!/ 1 ivl 1 UUUU 1 J 


prni nm iq 

Cv^vJ 1 UU 1 Jy 


pi mi onnmnopi 7 

E 11V1 1UUUUJUV1 1Z 


ECO 103226 


S1M10000034F03 


SAU800320 


El Ivl I UUUU 1Z40U4 


CV^VJ 1 uuooz 


E1M10000310G01 


ECO103528 


S1M10000034G03 


: SAU800700 


p 1 mi nnnm oAr^n^ 

li 1 Ivl 1 UUUU 1 Z4L/U J 




r i \*n nnnnn r\nr\i 

C/llYllUUUUj 1U^/UZ 


ECO 102636 


S1M10000034H03 


SAU801517 


1 E1M10000124E06 


ECO102788 


ri mi nnnnn nnn? 

C 1 IVi 1 UUUU J 1 UVJUZ 


ECO103264 


S1M10000034H03 


SAU801516 


p l mi nnnm 0/iPiHQ 

1 1Y1 1 UUUU lZ4UUy 


ppn i nisn7 

C.L^U IUjoU / 


ri \/ri nnnnn nnm 
tz 1 ivi iuuuu j iuuu j 


HwU IUj 110 


S1M10000034A04 


'SAU800367 


r 1 m 1 nnnm ■? ^ a m 

£/ 1 1Y1 1 UUUU 1 Z J/\UZ 


prni n/ion 

13UVJ1U4ZJ / 


El M 100003 10H03 


ECO 102065 


S 1 M 1 0000034A04 


SAU800366 


P1A/T1 nnnm 7<;pn7 

jQIlVllUUUUlZDrU / 


prrn nmm 

C/\_/\J 1UU / UZ 


ri mi nnnnn num 

CllYllUUUUj lUXlUJ 


ECO102066 


S1M10000034E04 


SAU802247 


E1M10000125F0S 


prni m 706 


El Ml 00003 10 A.04 


ECO103263 


S1M10000034E04 


SAU802248 


E1M10000120F01 


ECO102857 


E1M10000310B04 


ECO 103263 


S 1 Ml 0000034F04 


SAU802502 


pi mi nnnm ?nPD4. 

H 1 Ivl l UUUU 1 ZUHU4 


prm ms^T 


Ei 1 IVi 1 UUUU-? 1 U^U4 


ECO 102 63 6 


S1M10000034A05 


SAU801719 


E1M10000120E05 


ECO 103263 


E1M10000310D04 


ECO103809 


S1M10000034B05 


SAU800452 


E1M10000120A06 


ECO101995 


E1M10000310A05 


ECO103236 


S1M10000034D05 


SAU800548 


E1M10000120F06 


ECO103232 


E1M10000310A05 


ECO103237 


S1M10000034E05 


SAU801687 


E1M10000120F06 


ECO103233 


E1M10000310C05 


ECO103217 


S1M10000034F05 


SAU800452 


E1M10000120A10| ECO103265 


E1M10000310A06 


ECO 103097 


S1M10000034B06 


SAU800252 
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Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
i LocusID 


E1M10000120A10 


ECO103266 


E1M10000310D06 


ECO101687 


S1M10000034C06 


SAU800138 


E1M10000120G10 


ECO101475 


E1M10000310F06 


ECO103218 


S1M10000034C06 


SAU802137 


E1M100O0120G1O 


ECO101476 


E1M10000310A07 


ECO 102355 


S1M10000034D06 


SAU800138 


E1M1OOO0120G1O 


ECO201962 


E1M10000310B07 


ECO 100095 


S1M10000034D06 


SAU802137 


E1M10000136C01 


ECO103884 


E1M10000310E07 


ECO101834 


S1M10000034E06 


SAU801297 


E1M10000136C01 


ECO103885 


E1M10000310A08 


ECO100468 


S1M10000034E06 


SAU801296 


E1M10000136H01 


ECO 103242 


E1M10000310C09 


ECO 104243 


S1M10000034E06 


SAU201900 


E1M10000136H01 


ECO 103243 


E1M10000310C09 


ECO 104242 


S1M10000034G06 


SAU802496 


E1M10000136E02 


ECO 103263 


E1M10000310C09 


ECO 104241 


S1M10000034H06 


SAU801518 


E1M10000136B03 


ECO100256 


E1M10000310H09 


ECO 10 1844 


S1M10000034B07 


SAU800962 


E1M100O0136DO3 


ECO103515 


E1M10000310B11 


ECO103242 


S1M10000034C07 


SAU801698 


E1M10000121D01 


ECO100703 


E1M10000310B11| ECO103243 


S1M10000034D07 


SAU801493 


E1M10000121G05 


ECO 100256 


E1M10000310F11 


ECO103242 


S1M10000034E07 


SAU800742 


E1M10000121F06 


ECO 102787 


E1M10000310F11 


ECO103243 


S1M10000034F07 


SAU801831 


E1M10000121E07 


ECO102309 


E1M10000310D12 


ECO 102764 


S1M10000034G07 


SAU800179 


E1M10000121E07 


ECO102310 


E1M10000316D03 


ECO103878 


S1M10000034H07 


SAU800962 


E1M1OO0O121DO8 


ECO 103242 


E1M 100003 16D03 


ECO204942 


S1M10000034A08 


SAU802662 


E1M10O0O121DO8 


ECO 103243 


E1M10000316G03 


ECO 102999 


S1M10000034B08 


SAU801701 


E1M10000129G04 


ECO101480 


E1M10000316G03 


ECO 103000 


S1M10000034D08 


SAU802160 


E1M10000129F10 


ECO102819 


E1M10000316C04 


ECO 103228 


S1M10000034F08 


SAU802464 


E1M10000129F11 


ECO 103394 


E1M1 00003 16H05 


ECO 103225 


S1M10000034G08 


SAU800547 


E1M10000126E08 


ECO103243 


E1M10000316H05 


ECO 103226 


S1M10000034H08 


SAU800511 


E1M10000126F12 


ECO103265 


E1M10000316D08 


ECO 102300 


S1M10000034A09 


SAU802120 


E1M10000126F12 


ECO 103 266 


E1M10000316A11 


ECO 1026 12 


S1M10000034B09 


SAU800550 


E1M10000127D03 


ECO100702 


E1M10000316D11 


ECO 101 188 


S1M10000034C09 


SAU802161 


E1M10000127C09 


ECO100135 


E1M10000280A04 


ECO 103424 


S1M10000034F09 


!SAU801264 


E1M1O000127C09 


ECO100136 


E1M10000281E01 


ECO103226 


S1M100O0034G09 


SAU801434 


E1M10000127D09 


ECO103217 


E1M10000281E01 


ECO 103227 


S1M10000034H09 


SAU802240 


E1M10000127D09 


ECO 1032 18 


E1M10000281G01 


ECO103883 


S1M10000034B10 


SAIJ800472 


E1M10000137C03 


ECO100139 


E1M10000281E03 


ECO103881 


S1M10000034B10 


SAU800473 


E1M10000137C03 


ECO100140 


E1M10000281E03 


ECO103882 


S1M10000034D10 


SAU800317 


E1M10000137C04 


ECO 103242 


E1M10000281H03 


ECO 103240 


S1M10000034E10 


SAU800101 


E1M10000137C04 


ECO103243 


E1M10000281C08 


ECO 103242 


S1M10000034F10 


SAU800593 


E1M10000137E07 


ECO103884 


E1M10000281C11 


ECO 102 192 


S1M10000034H10 


SAU800122 


E1M10000137B08 


ECO 102309 


E1M10000282A02 


ECO103884 


S1M10000034A11 


SAU800186 


E1M10000137G09 


ECO101684 


E1M10000284B01 


ECO103881 


S1M10000034D11 


SAU800472 


E1M1O0OO137GO9 


ECO101685 


E1M10000284B01 


ECO103880 


S1M10000034E11 


SAU800472 


E1M10000137C11 


ECO102857 


E1M10000284A03 


ECO 103243 


S1M10000034G11 


SAU801450 


E1M10000139B07 


ECO 102227 


E1M10000284A03 


ECO103244 


S1M10000034A12 


SAU800453 


E1M10000139E10 


ECO 103263 


E1M10000284B03 


ECO 102300 


S1M10000034B12 


SAU800538 


E1M10000139B11 


ECO 102303 


E1M10000284H03 


ECO103230 


. S1M10000034C12 


SAU802070 


E1M10000140B05 


ECO102787 


E1M10000284H03 


ECO 103231 


S1M10000034D12 


SAU800453 


E1M10000142H03 


ECO101111 


E1M10000284C05 


ECO103237 


S1M10000034D12 


SAU200237 


E1M10000142D05 


ECO101763 


E1M10000284E05 


ECO101366 


S1M10000034E12 


. SAU800601 


E1M10000142F12 


ECO 100236 


E1M10000284D06 


ECO101259 


S1M10000034F12 


SAU801476 


E1M10000143D03 


ECO102842 


E1M10000284H06 


ECO100886 


S1M10000034G12 


SAU801597 


E1M10000143A09 


ECO100488 


E1M10000284H06 


ECO100885 


S1M10000035B01 


SAU801025 


E1M10000143A09 


ECO 100490 


E1M10000284A08 


ECO 100572 


S1M10000035C01 


SAU800543 


E1M10000143A09 


ECO 100491 


E1M10000284A08 


ECO102351 


S1M1OOO0035DO1 


SAU800517 


E1M10000143G09 


ECO101994 


E1M10000284D08 


ECO103219 


S1M10000035H01 


SAU802245 


E1M10000143A12 


ECO100850 


E1M10000284G11 


ECO103696 


S1M10000035C02 


SAU800966 


E1M10000147B03 


ECO 102827 


E1M10000284G11 


ECO103697 


S1M10000035E02 


SAU802714 


E1M10000147B03 


ECO102828 


E1M10000284C12 


ECO103878 


S1M10000035G02 


SAU801618 



2^5 



WO 02/077183 



PCT/US02/09107 



Clone Name • 


Gene 
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Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
1 LocusID 


E1M10000147D05 


ECO 103263 


E1M10000284C12 


ECO204942 


S1M10000035A03 


SAU801621 


E1M10000148C02 


ECO 103242 


E1M10000284D12 


ECO102671 


S1M10000035B03 


SAU800776 


E1M10000148C02 


ECO 103243 


E1M10000284G12 


ECO103229 


S1M10000035E03 


SAU800014 


E1M10000148D08 


ECO202902 


E1M10000284G12 


ECO103230 


S1M10000035F03 


SAU802309 


E1M10000148B09 


ECO 103054 


E1M10000285B03 


ECO101684 


S1M10000035F03 


SAU802308 


E1M10000148H09 


ECO 102787 


E1M10000285D03 


ECO101259 


S1M10000035B04 


SAU800776 


E1M10000155C02 


ECO 101 324 


E1M10000285H03 


ECO 104242 


S1M10000035C04 


SAU80101 1 


E1M10000155F04 


ECO102827 


E1M10000285F04 


ECO 10063 2 


S1M10000035D04 


SAU800543 


E1M10000155F04 


ECO 102828 


E1M10000285G04 


ECO103218 


S1M10000035E04 


SAU802368 


E1M10000155B05 


ECO101347 


E1M10000285D05 


ECO 101684 


S1M10000035F04 


SAU801096 


E1M10000155B05 


ECO101348 


E1M10000285D05 


ECO101685 


S1M10000035C06 


SAU801114 


E1M10000155A06 


ECO102588 


E1M10000285B07 


ECO103263 


S1M10000035D06 


SAU801193 


E1M10000155C06 


ECO 100702 


E1M10000285G07 


ECO 100095 


S1M10000035H07 


SAU802207 


E1M10000155C06 


ECO100703 


E1M10000285B08 


ECO101684 


S1M10000035H07 


SAU802206 


E1M10000155B11 


ECO 102986 


E1M1O000285B08 


ECO101685 


S1M10000035A08 


SAU801758 


E1M10000155F12 


ECO101086 


E1M10000285D08 


ECO 103242 


S1M10000035B08 


SAU802400 


E1M10000152B01 


ECO103263 


E1M10000285G08 


ECO103756 


S1M10000035E08 


SAU600582 


E1M10000152G01 


ECO 100500 


E1M10000285D09 


ECO103878 


S1M10000035H08 


SAU801084 


E1M10000152G01 


ECO100501 


E1M10000285D09 


ECO204942 


S1M10000035A09 


SAU801912 


E1M10000152Q01 


ECO100502 


E1M10000285F09 


ECO 1025 55 


S1M10000035A09 


SAU801913 


E1M10000152G03 


ECO 102227 


E1M10000285F09 


ECO102556 


S1M10000035D09 


SAU800984 


E1M10000152F04 


ECO103233 


E1M10000285D10 


ECO 1032 18 


S1M10000035E09 


SAU800699 


E1M10000152H04 


ECO 103233 


E1M10000285F10 


ECO 103 242 


S1M1 000003 5F09 


SAU800170 


E1M10000152B05 


ECO 101324 


E1M10000285F10 


ECO 103 243 


S1M10000035G09 


SAU800170 


E1M10000152B06 


ECO 10323 3 


E1M10000285G10 


ECO 104028 


. SI Ml 000003 5H09 


SAU800287 


E1M10000152C08 


ECO 10323 8 


E1M10000285E11 


ECO 100475 


S1M1 000003 5H09 


SAU200106 


E1M10000152C08 


ECO 103239 


E1M10000285F11 


ECO103886 


S1M10000035A10 


SAU800170 


E1M10000152H08 


ECO103624 


E1M10000285G11 


ECO 102593 


S1M1OOOO035H10 


SAU800545 


E1M10000152H08 


ECO 103625 


E1M10000285F12 


ECO 102637 


S1M10000035A11 


SAU8 00545 


E1M10000152E09 


ECO103528 


E1M10000286E03 


ECO 104233 


S1M10000035B11 


SAU800545 


E1M1O0OO153HO3 


ECO103233 


E1M10000286C12 


ECO103230 


S1M10000035C11 


SAU800542 


E1M10000153C04 


ECO102880 


E1M10000286C12 


ECO 103231 


S1M10000035G11 


SAU801697 


E1M10000153E04 


ECO101583 


E1M10000287H06 


ECO104131 


S1M10000035H11 


SAU801697 


E1M10OOO153F05 


ECO 102847 


E1M10000289D04 


ECO 101475 


S1M10000035A12 


SAU802503 


E1M10000153A09 


ECO 103408 


E1M10000289D04 


ECO101476 


S1M10000035D12 


SAU801740 


E1M10000156D07 


ECO 103237 


E1M10000289D04 


ECO201962| S1M10000035E12 


SAU801193 


E1M10000156D07 


ECOl 03238 


E1M10000289G12 


ECO 101324 


S1M10000035G12 


SAU8 00548 


E1M10000156B08 


ECO103780 


E1M10000293B03 


ECO103236 


S1M10000036C01 


SAU801246 


E1M10000156B09 


ECO100488 


E1M10000293B03 


ECO 103237 


S1M10000036H01 


SAU802238 


E1M10000156B09 


ECO 100490 


E1M10000293G03 


ECO 101 324 


S1M10000036A02 


SAU800014 


E1M10000156B09 


ECO 100491 


E1M10000296H06 


ECO 104090 


S1M10000036D02 


; SAU801526 


E1M10000156G12 


ECO 102470 


E1M10000299E01 


ECO101498 


S1M10000036H02 


SAU801193 


E1M10000157F01 


ECO 102227 


E1M10000299E01 


ECO201937 


S1M10000036A03 


SAU801719 


E1M10000157B02 


ECO 1040 19 


E1M10000299E01 


ECO 101499 


S1M10000036C03 


SAU800391 


E1M10000157C04 


ECO 102255 


E1M10000299E02 


ECO 103265 


S1M10000036G03 


SAU801183 


E1M10000157B09 


ECO 103231 


E1M10000299E02 


ECO103266 


S1M10000036H03 


SAU801257 


E1M10000160C02 


ECO 103646 


E1M10000299B03 


ECO 103229 


S1M10000036A04 


SAU801095 


E1M10000160F02 


ECO103884 


E1M10000299E08 


ECO103886 


S1M10000036B04 


SAU801518 


E1M10000160A03 


ECO101583 


E1M10000300D10 


ECO 102462 


S1M10000036B04 


SAU801517 


E1M10000160C03 


ECO101084 


E1M10000300H10 


ECO 104243 


S1M10000036C04 


SAU800001 


E1M10000160H03 


ECO 103572 


E1M10000300H10 


ECO 104242 


S1M10000036H04 


SAU801257 


E1M10000160H05 


ECO102335 


E1M10000300F11 


ECO101671 


S1M10000036A05 


SAU802222 


E1M10000160A06 


ECO 102764 


E1M10000302H05 


ECO 103262 


S1M10000036A05 


SAU802221 
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Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
' LocusID 


E1M10000160D07 


ECO 1025 88 


E1M10000302H05 


ECO 103878 


CI A/T1 AAAAA'i^r^A^ 
MMIUUUUUJCK^Uj 


CAT TCA1 
DA.U5U1 J4Z 


E1M10000160G07 


ECO 101 347 


E1M10000302H05 


ECO204942 


01 A/f1 AAAAAKXJAs 

oIMlUUUUUjorlUj 


aAUoUZZJj 


E1M10000160G07 


ECO 101348 


E1M10000306D03 


ECO103881 


C1 A/T1 AAAAAT^'DA^ 
o IMIUUUUUJDOUO 


<3 ATTSA1 BQQ 


E1M10000160B09 


ECO 10 1995 


E 1 M 1 0000306D03 


ECO103880 


o 1 M I UUUUUJ o ouo 




E1M10000160C09 


ECO103217 


E1M1 0000307 AOS 


bcuiuizoy 


ci \a i AnnAAiArtAA 

oliYliUUUUUJOJJUO 


C ATTSA7^71 
On-UoUZj / 1 


E1M10000160C09 


ECO103218 


E1M 1 0000308B03 




o 1M1UUUUUJOJJUO 


Q ATTRA7^79 
oAUQUZj / z 


E1M10000160E09 


ECO 103479 


E1M 100003 11 A02 


bi^uiuui /u 


CI A/T1 AnnAm^Rnf; 

o IMIUUUUUjOIjAJO 


SAU800539 


E1M10000160E10 


ECO103710 


E1M100003 1 1 A07 


bCUIUUoo/ 


O 1 A/fl AAAnmAPAA 
oiMlUUUUUjOrUO 




E1M10000160B11 


ECO 102309 


E1M1000031 1A07 


bUUlUUooo 


0 1 A/f 1 AAAAAT^T-TA^ 
o 1 IVl I UUUUU J OriUO 


C ATTSA91 


E1M10000160F11 


ECO 102847 


E1M10000313E07 


bL,UlUjZ4U 


01 A/T1 AAAAATi 5 ; A C\l 
■ o 1M1 UUUUU.) OAU / 


SAU800354 


E1M10000162C01 


ECO 102950 


blMlUUUU-H jbU / 


liUU 1U.JZ41 


o 11V11UUUUUJ0/\U / 


SAU302737 


E1M10000162C01 


ECO 102949 


r?i A,n c\{\{\r\ , x i Aac\ i 
JlIMLUUUUj I4LrUJ 


crri i A"??/td 

tLU 1UJZ44 


o. 1 M1 f)nrtf)fn6R(i7 

o IMIUUUUUJJODU / 


SAU801354 


E1M10000162A03 


ECO101324 


b 1 M 1 UUUU 5 14r US 


crm no/1 c-j 


o 1 IVl 1 UUUUUJJO^U / 


SAU80223 1 


E1M10000162F03 


ECO103163 


E 1 M 1 00003 1 4F0 8 


bC(JzU44.}o 


C 1 A/f 1 AAAAA1Ar*n7 
O UYll UUUUU JOL/U / 


CATTRA99^n 


E1M10000162G05 


ECO101932 


E1M 100003 17H03 


bCLHUjZjU 


CI A/T1 AAAAmfiTTAT 
ollVilUUUUUJOrU/ 


c Ansnn^A^ 

oAUoUUJH-J 


E 1 M 1 0000 1 62H06 


ECO103159 


E1M10000317H03 


JiL/UlUJZil 


C 1 A/T 1 AAAAAT AnA7 
O ilvl 1 UUUUU JOUU / 




E1M10000162B08 


ECO 102763 


E1M10000317C04 


ECO103228 


O 1 A/f 1 AAAAAQ P. A AQ 
olMI UUUUU J OJ\Uo 


CAT TQA1 Alfi 


E1M10000162A09 


ECO101370 


E1M10000317C05 


ECO103886 


C 1 A/f 1 AAAAA^<"DA9 
olMi UUUUU JOCUo 


C ATTSA1 RQQ 


E1M10000162F12 


ECO202228 


Kl M 1 0000002F02 


KPN200073 


S1M10000036D08 


C AT TCAA</1 Q 

t>AUoUUj4i5 


E1M10000163H01 


ECO100023 


K1M10000003C01 


KPN201086 


C1 A/f 1 AAAAAI^TJAQ 

MM I UUUUU JDbUo 


CAT TOAA7^^ 


E1M10000163F02 


ECO102827 


K1M10000003C01 


KPN201087 


CI A/f 1 AAAAA"3<T7AQ 
olMlUUUUUJOrUo 


CAT TQAO^A^ 
l^AUoUZDUO 


E1M10000163F02 


ECO 102828 


K1M10000003C01 


KPN103883 


S1M10000036G08 


CAT T9A7^1 A 

aAUSUZoiu 


E1M10000163A04 


ECO101436 


K1M10000004F06 


KlNzUs /5 / 


01 A/T1 AAAAA7Al-Tny 
£> IMlUUUUU-JOrlUo 


C ATTyni 7^7 
oAUoUIZj / 


E1M10000163C04 


ECO 103 163 


K1M10000007F01 


VDXTO A1 One 


C 1 A/11 AAAAAT/^TJAQ 

o 1 M 1 UUUUU J ursuy 


CAT TCAI^A 
&AUQUZ0D4 


EIM10000163C04 


ECO103164 


K1M10000007F0 1 


ivrlN jUj44j 


C 1 A/f 1 AAAAA7 ^r*AQ 
C> 1M iUUUUUJDL/Uy 


C ATTSA1/11/1 
OAUOU14JH 


E1M10000163B12 


ECO101324 


K1M10000007F01 


KPN203896 


CI AA1 AAA/AA'JAfj'AO 

M M lUUUUUioi' Uv 


C AT TS?A I ^^A 
t>AUoUl DiV 


E1M10000164A02 


ECO102787 


K1M10000008C10 


KPN204465 


C 1 AA1 AAAAA^^T-TAQ 
5> 1 Ml UUUUU JOrUy 


C ATT8A1 ^70 
OAUoUlDZy 


E1M10000164F04 


ECO 103423 


K1M10000008C10 


KPN204464 


S1M10000036A10 


C ATTCA77n1 


E1M10000164H05 


ECO103884 


KIM 1000001 3E04 


KPN201990 


S 1 M 1 000003 6C 10 


CAT TfAA^^Q 
SAUoUUjjy 


E1M10000154F03 


ECO 10 1822 


K1M10000013E06 


KPN203025 


Qt A/f 1 AAAAA*2<r^1 A 
o iMl UUUUU JDU1U 


CAT lQf\f\<ACi 
OAU5UUD4U 


E1M10000154H07 


ECO103671 


viA/fiAAAAAi <"cn^ 
KlMl UUUUU 1 D bU D 


VT>XT0A7/1 C7 

JvriNZUj4o / 


ci A/f 1 nnAnAifirM a 

o 1 Ml UUUUU JOUIU 


C AT TSJAA'nAI 
OAU6UUJ41 


lilMlUUUUij4ilU / 


EvAJlUju /z 


v i A/f i aaaaai onAA 
is. l ivi i uuuuu lyuuo 


"IT "0X17027^7 


ci A/f 1 Annnn^/An i a 

OlMiUUUUUjOL'lU 


oAUoUUJOO 


t? 1 A/f 1 aaaai <n"CA7 
C. 1M 1 UUUU 1 jUrMJZ 






Ivr IN ZU44D J 


C1 A/f1 AAnAA^fiTTI A 
olMlUUUUUJOr 1U 


oAUoU14o4 


E1M10000150G05 


ECO 103059 


K1M10000022C10 


JS-JriNZUj j iU 


C 1 A/f 1 AAAAAI^ A 1 1 
olMiUUUUUJOAl 1 


CAT TCA1 1 Q7 
oAUoUl LPi 


E1M10000151C03 


ECO304472 


K1M10000030C03 


js.rjN juuyoy 


CIA/11 AAAAAI^Q 1 1 
olMlUUUUUJOUl 1 


C AT TCA1 7£A 
OAUoUl /OU 


E1M10000151C04 


ECO101932 


K1M10000030C03 


KPN201549 


S1M10000036D1 1 


SAU800699 


E1M1 000015 1G10 


ECO 100473 


K1M10000030C03 


KPN203973 


S 1 M 1 000003 6D 1 1 


SAU800700 


E1M10000159F03 


ECO 1027 8 3 


K1M10000030C03 


KPN 108099 


CI A/f 1 AAAAATAC1 1 

blMlUUUUU3oEl 1 


CAT TOA1 £QQ 


E1M10000159F07 


ECO103231 


K1M10000030C03 


KPN207255 


S1M10000036F11 


SAU802397 


E1M10000159A09 


ECOl 00500 


K1M10000030C04 


KPN300969 


S 1 M 1 000003 6G1 1 


SAU802075 


E1M10000159A09 


ECO 1005 01 


K1M10000030C04 


KPN201549 


S 1 M 1 000003 6H 11 


SAU801899 


E1M10000159C10 


ECO 103221 


K1M10000030C04 


KPN203973 


S1M10000036A12 


SAU801269 


E1M10000159C10 


ECO 103222 


K1M10000030C04 


KPN108099 


S1M10000036B12 


SAU802240 


E1M10000159C1 1 


ECO 103263 


K1M10000030C04 


KPN207255 


S 1 M 1 000 003 6D 1 2 


SAU801193 


E1M10000161D04 


ECO 1029 8 6 


K1M10000030C07 


KPN203534 


S1M10000036E12 


SAU801240 


E1M10000161A05 


ECO102588 


K1M10000030E07 


KPN204596 


S1M10000037G01 


SAU802469 


E1M10000161E05 


ECO 103231 


K1M10000032E1 1 


KPN204465 


S1M10000037G01 


SAU802468 


E1M1 00001 61C06 


ECO 103227 


K1M10000033E01 


KPN203246 


S 1M 1 000003 7A02 


SAU801900 


E1M10000161C06 


C^UIUjZZo 


v 1 A/f i aaaaaitoao 

Jv 1 IVl 1 UUUUU J J D uz 


TTDXT7 A/1 AK^ 
JS_rlNZU440J 


C 1 A/f 1 AAAAAT7 A A7 
olivllUUUUUj /AUZ 


C AT T8A1 2QQ 

oAUouioyy 


E1M10000171E01 


ECO100500 


K1M10000037D10 


KPN203084 


S1M10000037E02 


SAU800014 


E1M10000171E01 


ECO100501 


K1M10000038D04 


KPN203487 


S1M10000037E02 


SAU800015 


E1M10000171E01 


ECO100502 


K1M10000039A12 


KPN203487 


S1M10000037F02 


SAU800276 


E1M10000171E05 


ECO103263 


K1M10000043E02 


KPN206685 


S1M10000037G02 


SAU802100 
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Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
LocusID 


Clone Name 


LocusID 


E1M10000172C01 


ECO 102690 


K1M10000043D05 


KPN203 146 


ci A/f 1 aaaaai7TTA7 
MMIUUUUUj /riUZ 


C AT THAI 7fiA 
oAUoUl /OU 


E1M10000172C05 


ECO103232 


K1M10000043H10 


KPN200459 


MMIUUUUUJ /AUJ 


c AT 1801696 
oi\U OUIOZU 


E1M10000172C05 


ECO103233 


K1M10000043H10 


KPN200460 


MMIUUUUUJ //\uj 


SAU801625 


E1M10000172C07 


ECO 100366 


K1M10000044G05 


KPN206300 


S1M10000037A03 


CAT ism fOA 


E1M10000172C07 


ECO 1003 67 


K1M10000045D10 


KPN203 146 


C 1 A/f 1 AAAAA^RA"} 
MMIUUUUUJ yJJUJ 


SAU800526 


E1M10000173B01 


ECO103228 


P1M10000008G04 


PAE201546 


c i a/ti AnnAA^7"Rn^ 
o imiuuuuuj i nv~> 


SAU801269 


E1M10000173D01 


ECO103228 


P1M10000008C06 


PAE202422 


C 1 A/f 1 AAAAA17T7n^ 
MMIUUUUUJ /rUJ 


SAU802076 


E1M10000166G06 


ECO101712 


P1M10000008C06 


PAE100416 


0 1 All AAAAA^f^A 1 } 
MMIUUUUUJ /UUJ 


SAU801697 


E1M10000167E03 


ECO101324 


'P1M10000010C03 


PAE204992 


CI A/T1 AAAAA^WA^ 
MMIUUUUUJ /IIUJ 


SAU80101 1 


E1M10000167F04 


ECO101932 


P1M10000015C09 


rAHZUjUjy 


o IMIUUUUUJ / DUH 


SAU801537 


E1M10000167G04 


ECO101932 


P1M10000015C09 


T> A'COATA'}*? 

r AJIZUjUjb 


S1M10000037D04 


SAU801241 


E1M10000168H01 


ECO104237 


P1M10000018B01 


r A£1ZU4ZDZ 


S1M10000037F04 


SAU801511 


E1M10000168B02 


ECO103227 


P1M10000018C01 


r AriZU4zDZ 


Q 1 A/fT. AAAAm7RA< 
MMIUUUUUJ /DUJ 


SAU800367 


E1M10000168B02 


ECO103228 


P1M10000018E01 


PAE204064 


Q 1 A/f1 AAA.AA^ftfK 
o IMIUUUUUJ ID\JJ 


SAU800366 


E1M10000168F02 


ECO103960 


P1M10000019F01 


PAE204269 


ci a/t 1 AnnAAi7r i n'> 

o I M I UUUUU J 1 ^Uj 


SAU801231 


E1M10000168G02 


ECO103217 


P 1 Ml 00000 19F01 


PAE204270 


C1 A/f 1 AAAAA17TAA^ 
MMIUUUUUJ IU\JD 


SAU801011 


E1M10000168A03 


ECO103163 


P1M10000019E02 


PAE203045 


C 1 A/f1 AAAAA'STEA^ 
MMIUUUUUJ /ruJ 


SAU802225 


E1M10000168A04 


ECO 101796 


P1M10000021G03 


PAE204262 


C 1 A/f 1 AAAAA^7TTn^ 
MMIUUUUUJ /r Uj 


SAU802224 


E1M10000169H02 


ECO100850 


PI Ml 000002 1G05 


PAE204248 


O 1 A/f 1 AAAAAT7V4A*; 
MMIUUUUUj /H.UJ 


•C ATTRA1 &Ad 


E1M10000176C01 


ECO 103220 


P1M10000021G05 


PAE204249 


C 1 A/f 1 AAAAAT7 A AA 
o IMIUUUUUJ /AUO 


SAU801644 


E1M10000176F01 


ECOl 00262 


P1M10000022D09 


PAE205294 


C1A/T1 AAAAA77"RA^ 
MMIUUUUUJ /DUO 


SAU802225 


E1M10000184C01 


ECO 103422 


P1M10000024H03 


PAE2023 1 1 


C 1 A/f 1 AAAAAnRHft 
MMIUUUUUJ /15UO 


SAU802224 


E1M10000184G02 


ECO102507 


P1M10000024D06 


rAJiZUj 1 jo 


C1 A/f 1 AAAAA^7PA^ 
MMIUUUUUJ /UUO 


SAU801899 


E1M10000184C06 


ECO 102749 


P1M10000024E06 


PAE204883 


S1M10000037D06 


c AT TRAA^9R 
oAUoUUJZO 


E1M10000184F08 


ECO101084 


P1M10000024E06 


PAE204884 


d A/f 1 AAAAAT7T7AA 


C AT TSA7AR7 
oAUoUZUoZ 


E1M10000184G08 


ECO103217 


P1M10000025G07 


PAE203151 


S1M10000037F06 


C AT TQA1 A1A 


E1M10000184C09 


ECO 100473 


P1M10000025G07 


PAE203152 


S1M10000037G06 


CAT TRAA^/17 
OAUoUUJ^+Z 


E1M10000184F09 


ECO103228 


P1M10000025H07 


PAE203151 


S1M10000037B07 


C A 1 TyAA^^^ 

oAUoUUjjj 


E1M10000184F10 


ECO 103242 


P1M10O00025H07 


PAE203152 


S1M10O00037C07 


CAT TQAO'}/^ 
oAUoUZJOJ 


E1M10000184G12 


ECO 103222 


P1M10000026H02 


PAE203011 


C 1 A if 1 AAAAA"} 7T7A7 

MMIUUUUUJ icKji 


C AT TSA7769 
oAUoUZZOZ 


E1M10000184G12 


ECO 103223 


P1M10000026F04 


PAE202220 


■ C1AA1 AAAAA17UA7 
MMIUUUUUJ /xlU / 


CAT TBA1 7 
OAUoUl J I / 


E1M1OOO0185DO1 


ECO 103 544 


P1M10000026H05 


PAE203151 


C1 A/T1 AAAAA17 A AO 
MM 1 UUUUU J /AU6 


C AT TSA7A^A 
oAUoUZUJt- 


E1M10000185A02 


ECO 102885 


P1M10000026H05 


PAE203152 


C1 Ml AAAAA37T2AS? 

MMIUUUUUJ /jtsUo 


c at renmoi 

OAUoUUjy 1 


E1M10000185B03 


ECO 101 343 


P1M10000026E06 


PAE200714 


S1M10000037C08 


CAT TCAA^/17 

oAUoUUj'tZ 


E1M10000186A02 


ECO 104 167 


P1M10000026E09 


PAE105557 


O 1 A/f 1 AAAAAT7T7AQ 

MMIUUUUUj /hUe 


Q AT TQA77/1£ 
OAU0UZZ40 


E1M10000186F03 


ECO 101 675 


P1M10000026E09 


PAE109154 


S 1M10000037E08 


CAT reA77/K 
OAUSUZZf J 


E1M10000186G03 


ECO103220 


P1M10000026G09 


PAE203009 


C T AAl AAAAAT7T7AS? 

MMIUUUUUj /rUtS 


C AT TSA7/1S1 
OAUoUZ^to 1 


E1M10000186G03 


ECO 103221 


P 1 M 1 0000027B02 


PAE203151 


S1M10000037G08 


CAT TQAAQRA 
oAUoUUyo4 


E1M10000186A04 


ECO 100663 


P1M10000027B02 


PAE203152 


S1M10000037H08 


CAT XQC\C\<d1 
oAUoUUJ^fJ 


E1M10000186A08 


ECO 103232 


P1M10000027G05 


PAE202311 


S1M10000037A09 


C AT TQA7^m 
oAUoUZJUJ 


E1M10000186H10 


ECO 103527 


P1M10000027A06 


PAE204255 


S1M10000037C09 


CAT TQAO 1 TO 

bAUoUzljy 


E1M10000186H10 


ECO103528 


P1M10000028B01 


PAE204261 


S1M10000037D09 


'CAT TQAA77£ 
oAUSUU / /O 


E1M10000186E11 


ECO100811 


P1M10000028E02 


PAE202582 


S1M10000037E09 


SAU800359 


E1M10000186G12 


ECO 101 324 


P1M10000028A08 


PAE200787 


S1M10000037F09 


SAU800391 


E1M10000187D01 


ECO 103263 


P1M10000029G03 


PAE201300 


S1M10000037H09 


SAU802245 


E1M10000187G04 


ECO 100593 


P1M10000029H05 


PAE200352 


S1M10000037B10 


SAU801695 


E1M10000187D06 


ECO103263 


P1M10000029A09 


PAE203152 


S1M10000037C10 


SAU800542 


E1M10000187G06 


ECO101256 


P1M10000032F04 


PAE200264 


S1M10000037E10 


SAU802113 


E1M10000187G06 


ECO101257 


"Di A/f 1 AAnAAiQT?m 
r i M i UUUUU jjr U J. 


x> a mrnos/i 
r AxiZUiyo^ 


miviiuuuuuj /r iu 


SAU801511 


E1M10000187G09 


ECO101365 


P1M10000033A02 


PAE203066 


S1M10000037G10 


SAU800738 


E1M10000187G09 


ECO101366 


P1M10000033E03 


PAE203981 


S1M10000037A11 


. SAU802293 


E1M10000187A10 


ECO 104214 


P1M10000033D06 


PAE203004 


S1M1OO00037A11 


SAU802292 


E1M10000187G10 


ECO102177 


P1M10000033D06 


PAE203003 


S1M10000037B11 


SAU801274 
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Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
LocusID 


Clone Name I 


Gene 
LocusID 


E1M10000187H10 


ECO 104091 


P1M10000033B08 


PAE204242 


S1M10000037E1 1 


Q ATTQAAAA^ 
0AU0UUUUO 


E1M10000187H10 


ECO 104092 


P1M10000033B08 


PAE204243 


oi Ayri aaaaa^tji 1 
MMIUUUUUj /rii J. 


C MTfim Hd(\ 
SAU8U1 lt\) 


E1M10000187F11 


ECO103226 


P1M10000035A06 


PAE204246 


S1M10000037A12 


CAT TCA7<\A£ 


E1M10000187G11 


ECO101475 


P1M10000035A06 


PAE204247 


S1M10000037B12 


cat TQA1 1 Q1 


E1M10000187G11 


ECO101476 


P1M10000037B12 


PAE204252 


S1M10000037D12 


onUoUUJZO 


E1M10000187G11 


ECO201962 


P1M10000037B12 


PAE204253 


lJIMIUUUUUJ /IJJ.Z 


<3 ATTRA7 747 
oAUoUZZH i 


E1M10000188B06 


ECO 1022 10 


P1M10000037G12 


PAE205071 


c i a yfi aaaaatcdai 
o 1 M I UUUUU 3 ooU 1 


q at rem txi 


E1M10000188E07 


ECO101822 


P1M10000038G02 


PAE204540 


C 1 A/T1 AAAAATQPAI 


o ATTsm onn 
k>/\uouiyuu 


E1M10000188G11 


ECO101261 


P1M10000038C03 


PAE203928 


o IlVl lUUUUUJOIiU 1 


SAU802218 


E1M10000188B12 


ECO103878 


PI Ml 000003 8F04 


PAE205202 


S1M10000038G01 


C ATTKA1 1 


E1M10000188B12 


ECO204942 


P1M10000038C06 


PAE202195 


S1M10000038C02 


Q ATT2A1 1 8^ 


E1M10000189A04 


ECO103624 


P1M10000038B08 


PAE204067 


S1M10000038D02 


C ATTBA1 "?Q7 


E1M10000189A04 


ECO 103625 


P1M10000038A09 


PAE200352 


S1M10000038E02 


C A TTQA1 TQ7 

pAUoui jyz 


E1M10000189F05 


ECO 103264 


P1M10000039G05 


PAE203761 


S1M10000038B03 


SAU801621 


E1M10000189H05 


ECO101684 


P1M10000039G12 


PAE205562 


S1M10000038E03 


O ATTCAA^/13 


E1M10000189H05 


ECO101685 


P1M10000040C01 


PAE204102 


S1M10000038F03 


q AT TftAI 1 


E1M10000189G10 


ECO100148 


P1M10000040C01 


PAE204103 


S1M10000038G03 


cat tqaac/17 
l)AU 01)004 / 


E1M10000189C12 


ECO 102604 


P1M10000040H03 


PAE201114 


AAAAA1 QUM 

M M 1 UUUUU J ativ J 


Q ATT8A97^^ 
oAUoUZZj J 


E1M10000189F12 


ECO 103930 


P1M10000040C04 


PAE201 114 


S 1 M 1 000003 8 A04 


C AT T£A1 


E1M10000190D01 


ECO 103959 


P1M10000040D04 


PAE200377 


S1M10000038D04 


0 ATTOA1 AA7 


E1M10000190A03 


ECO103263 


P1M10000040D05 


PAE205204 


S1M10000038D04 


C ATTRA1 AAS 
oAUoUlO^fo 


E1M10000190D06 


ECO 100001 


P1M10000040E10 


PAE202126 


S1M10000038E04 


CAT TOA1 K 1 
bAUoUiJ IJ 


E1M10000190D06 


ECO 100002 


P1M10000041E01 


PAE202396 


S1M10000038F04 


SAU801644 


E1M10000190E07 


ECO101207 


P1M10000041F01 


PAE204678 


S1M10000038F04 


SAU801643 


E1M10000190D09 


ECO 103 176 


P1M1 000004 1B02 


PAE202126 


S 1 M 1 000003 8G04 


SAU801303 


E1M10000190D09 


ECO 103 175 


P1M10000041A12 


PAE204252 


S1M10000038D05 


C ATTRA1 QOO 


E1M10000190D10 


ECO 103227 


P1M10000041A12 


PAE204253 


S1M10000038E05 


C ATT9A1 QQQ 


E1M10000190D10 


ECO 103228 


P1M10000042E08 


PAE204250 


S1M10000038C06 


C AT TQA 1 HI 


E1M10000190E11 


ECO 102 186 


P1M10000042E08 


PAE20425 1 


S1M10000038E06 


OAT TQAA7£<s 
oAUoUU 103 


E1M10000191E05 


ECO 103451 


P1M10000042B12 


PAE200641 


S1M10000038E06 


CAT TCAA7££ 


E1M10000191G06 


ECO 103243 


PI Ml 0000043 A03 


PAE203004 


S1M10000038F06 


SAU800173 


E1M10000191H06 


ECO 103 3 70 


P1M10000043A03 


PAE203003 


S1M10000038G06 


SAU800173 


E1M10000191A07 


ECO 103237 


P1M10000043H04 


PAE204129 


S1M1000003SA07 


SAU800517 


E1M10000191A07 


ECO103238 


P1M10000043H04 


PAE204130 


S1M10000038B07 


SAU800001 


E1M10000191E07 


ECO102301 


P1M10000043D06 


PAE203761 


S1M10000038D07 


SAU801900 


E1M10000191A09 


ECO 100 135 


P1M10000044F07 


PAE204242 


S1M10000038E07 


SAU800538 


E1M10000191F10 


ECO103698 


P 1 M 1 0000044F07 


PAE204243 


S1M10000038H07 


; C A T TO AA£/17 


E1M10000191F12 


ECO 103468 


P1M10000046B03 


PAE201461 


S1M10000038A08 


SAU801760 


E1M10000192E03 


ECO 101060 


P1M10000046C07 


PAE202669 


S1M10000038B08 


SAU801330 


E1M10000192F04 


ECO 100 183 


P1M10000046C08 


PAE200471 


S1M10000038C08 


SAU801208 


E1M10000192A05 


ECO103394 


P1M10000046C09 


PAE203761 


S1M10000038D08 


SAU801701 


E1M10000192B05 


ECO 102857 


P1M10000046G11 


PAE201114 


■ S1M10000038D08 


SAU801700 


E1M10000192A06 


ECO 100499 


P1M10000047H02 


PAE204668 


S1M10000038F08 


SAU800542 


E1M10000192B06 


ECO 1025 56 


P1M10000047B04 


PAE203004 


S1M10000038G08 


SAU800543 


E1M10000192F06 


ECO 102324 


P1M10000047B04 


PAE203003 


S1M10000038A09 


SAU801331 


E1M10000192F06 


ECO102325 


P1M10000047F07 


PAE204504 


S1M10000038B09 


SAU801900 


E1M10000192D08 


ECO100619 


P1M10000047G10 


PAE204256 


S1M10000038B09 


SAU801899 


E1M10000192B09 


ECO100554 


P1M10000047G10 


PAE204257 


S1M10000038D09 


SAU801354 


E1M10000192D10 


ECO 103243 


P1M10000047E11 


PAE202682 


S1M10000038F09 


SAU800177 


E1M10000192F10 


ECO 100956 


P1M10000048A03 


PAE204102 


S1M10000038H09 


SAU802606 


E1M10000192C11 


ECO100791 


P1M10000048A03 


PAE204103 


S1M10000038C10 


SAU801695 


E1M10000192F11 


ECO101698 


P1M10000049E08 


PAE204270 


S1M10000038C10 


SAU801694 


E1M10000192B12 


ECO100836 


P1M10000049G10 


PAE204024 


S1M10000038D10 


SAU801899 
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Clone Name 


Gene 
LocusID 


Clone Name 


EocusliJ 


Clone -Name 


i LocusID 


E1M10000193F01 


ECO103461 


di \a~\ nnnnn^nn-1 1 

r LMlUUUUujULri 1 


PAE204246 


S1M1OO0OO38E1O 


SAU801741 


E1M10000193G01 


ECO 100663 


■pi aa~\ nnnnn^nn-1 1 

r 1 ivl 1 UUUUUOUUrl 1 


PAE204247 


S1M10000038F10 


SAU800699 


E1M10000193A02 


ECO103832 


t>i A/i' i nnnnn "Rm 
r iiviiuuuuuj lrui 


PAE201114 


S1M10000038G10 


SAU802246 


E1M10000193A02 


ECO103833 


di \/Ti nnnnrK 1 m 1 

r LlVllUUUUUj IL) 1 1 


PAE201364 


S1M10000038G10 


SAU802247 


E1M10000193F02 


ECO 104243 


P1M10000052C03 


PAE200937 


S1M10000038A11 


SAU802249 


E1M10000193D04 


liOL/iuuju 


P1M10000052E04 


PAE201397 


S1M10000038C11 


SAU802246 


E1M10000193G05 


T?nrii nn7no 
nuuiuu/uz 


piMinonnos7ri? 


PAE205071 


S1M10000038C11 


SAU802247 


E1M10000193G05 


i!A^u iuu /uj 


P1M10000053C02 


PAE200352 


S1M10000038D11 


SAU801617 


E1M10000193C06 


pr*rn c\ino 

JlA-.L/ IUjj i J. 


P1M1OO0O053E07 


PAE204251 


S1M10000038D11 


SAU801618 


E1M10000193F06 


E,L*UlUL0o4 


P1M1O00O053EO7 


PAE204252 


S1M10000038F11 


SAU801491 


E1M10000193F06 


DUU 1U 1 Ooj 


P1M10000053E07 


PAE204253 


S1M10OOO038G11 


SAU800975 


E1M10000193F06 


bouiuiotso 


r nvilUUUUUjjrv/o 


PAE201269 


S1M10000038H11 


SAU802507 


E1M10000193B07 


bL-Uiuzejz 


r llviiuuuuujjijiz 


PAE205431 


S1M10000038A12 


SAU802232 


E1M10000193B07 


ECO 10283 3 


r iiviiuuuuuj jhu j 


PAE205502 


S1M10000038B12 


SAU801683 


E1M10000193C07 


ECO 10365 8 


r 11V11UUUUU3Jv>Uo 


PAE201492 


S1M10000038C12 


SAU802240 


E1M10000193C07 


bcuiuoojy 


P1M10000055A1 1 


PAE205071 


S1M10000038C12 


SAU802239 


E1M10000193F07 


bL/UlUJZ4J 


P 1 M 1 0000056G0 1 


PAE205071 


S1M10000038D12 


SAU800968 


E1M10000193C08 


n/i 1 n^ 
b(_UlU41Uj 


r i ivi i uuu uu j or 


PAE203475 


S1M10000038D12 


SAU800967 


E1M10000193D08 


ULU luuyoo 


P1M10000056F05 


PAE204256 


S1M10000038E12 


SAU801843 


E1M10OO0193B1O 


ECO100661 


r llVi 1 UUUUU J Or Uj 


PAE204257 


S1M10000038E12 


SAU801842 


E1M10000193C10 


ECO101348 


P1M1 000005 6F06 


PAE202632 


S1M10000038F12 


SAU802686 


E1M10OO0193G1O 


ECO102839 


r I Ivl L UUUUU->OV_/U / 


PAE201359 


S1M10000038G12 


SAU800720 


E1M10000193H11 


bcu luuooo 


P1M10000058B07 


PAE205431 


S1M10000039B01 


SAU802654 


E1M10000193G12 


rpni miQfi 
tiLU lujzya 


P 1 Ml 000006 1B04 


PAE202724 


S1M10000039E01 


SAU802187 


E1M10000194B03 


iiL>u iuu /yy 


P 1 Ml 000006 1E04 


PAE204242 


S1M10000039A02 


SAU800287 


E1M10000194F03 


p*t* t noi^n 
bcuiujzzu 


P1M1 000006 1E04 


PAE204241 


S1M10000039A02 


SAU2001 06 


E1M10000194F03 


bOUlUJZZl 


P1M10000061F04 


PAE203520 


S1M10000039B02 


SAU802503 


blJVll.UUUUiy4.rlUj 


li^U 1U4 1 jL 


P1M10000062H01 


PAE2031 19 


S1M10000039D02 


SAU801758 


"R1 A/T1 nnnm QAVtCll 

b 1M 1 UUUU iy4riU j 


ECO''0520 < i 


P1M10000062C03 


PAE200320 


S1M10000039F02 


SAU800006 


b i M I UU UU i y 41J U4 


Xl\_^v/ L\JjJ 10 


P1M10000062C04 


PAE204252 


S1M10000039H02 


SAU801434 


T71A/T i r\(\(\r\ 1 QAT\C\ 
lillVllUUUU lyH\J\)J 


ECO 103265 


P1M10000062H04 


PAE204252 


S1M10000039H02 


SAU 102585 


b i ivi i uuuu l y 4r uo 




P1M10000062F06 


PAE200028 


S1M10000039F03 


SAU802243 


tri A/Ti nnnm Q/ipn^ 
biiviiuuuuiy4ouo 


tl^W 1U14 / J 


P1M10000062C07 


PAE204248 


S1M10000039G03 


SAU801899 


t; 1 a x 1 nnnm OAnc\p, 
ii uvi i uu uu i y 4tau o 


CuU 1U 14 / O 


P 1 M 1 0000062C07 


PAE204249 


S1M10000039H03 


SAU802207 


ii i ivn uuuu i y4 vjruo 


ECO201962 


P1M10000062D07 


PAE204244 


S1M10000039H03 


SAU802206 


El M 10000 194H06 


HtU 1UZJ4U 


pimi nnnnnfi?r)n7 
r iivi l uuuuu <ol\j\j i 


PAE204245 


S1M10000039C04 


SAU802200 


"Ci 1 \/Ti nnnm o/ipm 
b 1 M 1 UUUU 1 y\a V 1 




r LIVll UUvUUOZl/Uo 


PAE200881 


S1M10000039G04 


SAU802154 


Ayf 1 nnnm qauhi 

iAilVilUUUUiy4riU / 


ji^u iuj jou 


P1M10000062E08 


PAE204246 


S1M10000039H04 


SAU800542 


blJVllUUUUiy4.fc>Uo 


I1CJ1UUJJ4 


P1M10000062E08 


PAE204247 


S1M10000039A05 


SAU801644 


t? 1 "K/ci nnnm n/rno 
b 1 M 1 UUUU 1 94vj-Uo 


bLAJlU4U.Z0 


di AAi nnnnn^oPi i 

r 1 IV! 1 UUUUUOZvl 1 1 


r/\rizu4ju4 


S1M10000039A05 


SAU801643 


t?ii\/f 1 nnnm o/ipno 
n uvi l uuuu l y 4r uy 


ppm nm 


pi aai nnnnn£9 A i ? 


PAE204596 


S1M10000039F05 


SAU801234 


151 i/finnnmo/ini n 
ji uvi i uuuu i y 4jd i u 


rs^wiUjZ4j 


P1M10000062C12 


PAE2053 1 1 


S 1 Ml 0000039H05 


SAU800024 


"PiA/i'i nnnm qa a i i 
bllvllUUUUiy4Al 1 
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S1M10000040A1 1 


SAU802230 


P1A/T1 AAAA1 00171 1 

iiiiviiuuuuiyyr 1 1 


prrn m q^i 


PI A/f 1 OOOOO^OUO/1 
r 1 IVl 1 UUUUUOUHU4 


P AP70AA71 
r AHZU44 / 1 


S1M10000040B1 1 


SAU800700 


niiviiuuuu iyyr 1 i 


ECO 101962 


PI A/f 1 AOA0O7Q'nO1 
r liVilUUUUU /yiJUi 


P AP7A1 
rAilZUO40 


S1M10000040C11 


SAU801264 


E1M10000199F1 1 


ECO201063 


P1M10000079F06 


P A T77A7AO/1 

rAbzU3UU4 


S1M10000040D11 


SAU801184 


E1M10000199F1 1 


ECO201472 


P 1 M 1 0000079F06 


P A POOlOO'i 

rAbzU3UU-> 


S1M10000040E1 1 


• SAU800637 


P1 A/f 1 AOAA1 OOP.1 7 

b i ivi i uuuu i y y u i z 


t;pA1 AA/17/1 


P1M10000079A10 


PAE204574 


S1M10000040E12 


SAU802468 


PI A/11 OOOA1 QQ"ni 7 

11 1 ivi i uuuu 1 y y ij i z 


prrn m 787 

HCVJ 1UI /oZ 


P1M10000079B10 


PAE204574 


S1M10000040E12 


SAU802467 


PI A/f 1 AAAA7O0r''O1 
b 1 M 1 UUUUZUUvjU 1 


T7pni A1 1 7Q 

clu iui i /y 


P1M10000079C10 


PAE204574 


c i A/f 1 onnooAOR 1 1 
o l ivi l uuuuu4ur l z 


SAU800542 


1 A/f 1 AAAA7AA A 

b 1 M 1 UUUUzUUAUz 


bCUlUU54y 


P 1 M 1 0000079D 1 0 


PAE205485 


Q1 A/f 1 OAOOO/IOm 7 
o 1 IVl i UUUUU4U(J 1 Z 


oAUoUlooJ 


P 1 A/T1 AAOA7AAPA7 
bliVilUUUUZUU.DUZ 


TJPA1 A1 17Q 
E^U 1 U 1 J /O 


PI Ml 00000 SOB 01 


PAE203863 


qi A/ri oooooAi noi 

o 11V1 1UUUUU41UU i 


SAU801530 


pi A/ri nnnmnnrrn 

H11V1 1UUUUZUUCUZ 


ii^vj luioyo 


P1M10000080B01 


PAE103489 


S1M10000041G01 


SAU801529 


E1M10000200A03 


ECO 100791 


P1M10000080C01 


PAE200468 


S1M10000041H01 


SAU800699 


E1M10000200D03 


ECO101136 


P1M10000080E04 


PAE204248 


S1M10000041H01 


SAU800700 


E1M10000200B04 


ECO 100907 


P1M10000080E04 


PAE204249 


S1M10000041B02 


SAU800391 


E1M10000200F04 


ECO 103302 


P1M10000080B06 


PAE204242 


S1M10000041A03 


SAU800354 


E1M10000200C07 


ECO103237 


P1M10000080B06 


PAE204243 


S1M10000041A03 


SAU302737 
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Gene 
LocusID 


E1M10000200C07 


ECO 10323 8 


P1M10000080C06 


PAE204248 


c 1 "N/f 1 aaaaa/1 1 Tin'} 

a J.M1UUUUU41DUJ 


0AU0UUJ7I 


E1M10000200G07 


ECO 100 142 


P1M10000080C06 


PAE204249 


qia/ti aaaaaaira^ 


SAU801515 


E1M10000200D08 


ECO 103 195 


P1M10000081G05 


PAE204034 


ci am aaaaa/1 1 vr\i 


c: ATTSA1 ^1 1 


E1M10000200A09 


ECO100886 


P1M10000081H05 


PAE204314 


c i aaaaaai rai 
ct i ivi i UUUUU4 lruj 


SAU801516 


E1M10000200B09 


ECO 1003 50 


P1M1 0000081 A06 


PAE109190 


S1M10000041H04 


SAU801342 


E1M10000200E10 


ECO102878 


P1M10000081D12 


rALz03UU4 


ci A/f 1 aaaaaai ra^. 


SAU802233 


E1M10000201G01 


ECO 103 243 


P1M10000081D12 


PAE203003 


S1M10000041G05 


SAU802654 


E1M10000201G01 


ECO 103244 


P1M10000082A02 


PAE202946 


cia/h aaaaaaitta^. 


SAU801246 


E1M10000201A02 


ECO101400 


P1M10000082A02 


PAE202947 


c i \/f 1 aa aaaa 1 ra£ 

jMlVi 1.UUUUIW1.DUO 


SAU802502 


E1M10000201B02 


ECO100142 


P1M10000082B04 


Ti A "C>A1AA/1 

rAiizu JUU4 


cnv/n aaaaaai r>0£ 


SAU801089 


E1M10000201C02 


ECO103226 


P1M10000082B04 


PAE203003 


c i mi aaaaaai ras 

0 1 M 1 UUUUU4 1 cuo 


SAU800528 


E1M10000201C02 


ECO 103227 


P1M10000082A05 


PAE200400 


c i ft;ri aaaaaai PA£ 
t> nvi l uuuuu4 1 uuo 


SAU802628 


E1M10000201E03 


ECO103394 


P1M10000082C05 


PAE204244 


S1M10000041B07 




E1M10000201H03 


ECO103598 


P1M10000082C05 


PAE204245 


S1M10000041D07 




E1M10000201D06 


ECO102303 


P1M10000082D05 


PAE204254 


ni a yr-t AAAAA/1 1T4A7 


SAU800331 


E1M10000201G06 


ECO 10233 6 


P1M10000082E05 


PAE204244 


S1M10000041H07 


SAU800332 


E1M10000201H07 


ECO101528 


P1M10000082E05 


PAE204245 


C 1 \/f 1 AAAAA/1 1 PAR 


SAU800256 


E1M10000201G08 


ECO101088 


P1M10000083B01 


PAE204269 


cm \/ri aaaaaai n as 


SAU800506 


E1M10000201F09 


ECO103226 


P1M10000083A1 1 


rAiizUjUU4 


c i \/fi aaaaaai rtoc 

O UVi 1 \J\J\J\J\JH 1 U\JO 


SAU800505 


E1M1 000020 1F09 


ECO 103227 


P1M10000083A1 1 


PAE203003 


c 1 \a 1 aaaaaai par 


SAU801184 


E1M10000201G09 


ECO103243 


P1M10000083B12 


PAE204266 


C1\/n AAAAAAI T4AR 


SAU801279 


E1M10000201G09 


ECO103244 


P1M10000083B12 


t> a roa/io/^c 
rAbz04zo:> 


cnv/n aaaaaai raq 


SAU801018 


E1M10000201H09 


ECO101400 


P1M10000083C12 


PAE203004 


C 1 \yT1 AAAAA/1 1 TTAQ 

a i M 1 uuuuu4 1 nuy 




E1M10000201A10 


ECO100142 


P1M10000083C12 


PAE203003 


o 1 AAAAA/1 1 P1 A 
£> 1 JYL 1 UUUUU4 1 U 1 U 


SAU801096 


E1M10000201G10 


ECO 102764 


P1M10000084D03 


PAE203004 


C 1 AA 1 AAAAA/1 1 T» J A 
o i ivi 1 UUUUU4 1 U 1 U 


SAUS01515 


E1M10000201F12 


ECO101102 


P1M10000084D03 


PAE203003 


C 1 \A 1 AAA AAA 1 P 1 A 
olMl UUUUU'4 1 \J 1 u 


SAU801630 


E1M1OOO0202C02 


ECO103604 


P1M10000084A04 


PAE204937 


o i TV/T 1 AAAAAA1P1 1 


SAU801518 


E1M10000202A05 


ECO101480 


P1M10000084E04 


PAE205488 


CI \A 1 AAAAA/1 1 R 1 1 


SAU801193 


E1M10000202C08 


ECO101785 


P1M10000084F08 


PAE204269 


C1 \/T1 AAAAA/L1 P1 1 


SAU802229 


E1M10000202H08 


ECO 102 104 


PIM10000084E1 1 


PAE202194 


C 1 AAAAA/1 1 RT 1 


SAU801310 


E1M10000202C09 


ECO103236 


P1M10000085D06 


d a uoataa/i 


c 1 iva i ah aaaa 1 r* 1 1 


SAU802632 


E1M10000202B10 


ECO102814 


P 1 M 1 0000085D06 


PAE203O03 


CM \A 1 AAAAA-1 1 R1 9 
o L M 1 UUUUU4 1 n l Z 


C ATTRAAQfiT 
0AU0UU7O/ 


E1M10000203D02 


ECO 104266 


P1M10000086B01 


PAE204155 


C 1 \A\ AAAAA/1 1 R1 0 
olMlUUUUU41r 1Z 


Q AT 7CAAT7^ 


E1M10000203D02 


ECO305338 


P1M10000086E01 


PAE109190 


tM AA1 AAAAA/1 1 R1T 


C AT TCAAT7A 


E1M10000203G04 


ECO103237 


P 1 M 1 0000086A02 


PAE204411 


S1M10000042E01 


CAT TRAA^A/l 


E1M10000203C05 


ECO102878 


P1M10000086D02 


PAE202639 


S1M10000042F01 


CAT TRA1 1 Q1 


E1M10000203A08 


ECO 102768 


P1M10000086E05 


PAE203004 


S 1 M 1 0000042GO 1 


CAT TOA10A< 
oAUoUZZ4j 


E1M10000203F09 


ECO 102783 


P 1 M 1 0000086E05 


PAE203003 


S1M1 0000042B02 


CAT TRA9 AAA 
OAU6UZ404 


E1M10000203F10 


ECO 100 142 


P1M10000087E04 


PAE204244 


S1M10000042C02 


SAU800742 


E1M10000203E11 


ECO 101 069 


P1M10000087E04 


PAE204245 


S1M10000042F02 


CAT TCA1 1QC\ 


E1M10000203C12 


ECO101688 


P1M10000087F04 


PAE200141 


S 1M 1 0000042B03 


SAU800548 


E1M10000203C12 


ECO101689 


P1M10000087C09 


PAE202081 


S1M10000042E03 


CAT TQA1 1 1 ^ 


E1M10000204E02 


ECO 100040 


P1M10000087F09 


PAE204121 


S 1M 1 0000042G03 


SAU801636 


E1M10000204F02 


ECO102815 


P1M10000087F09 


PAE204122 


S1M10000042A04 


SAU801018 


E1M10000204E03 


ECO 103 394 


P1M10000087A11 


PAE204266 


S 1 M 1 0000042D04 


SAU801517 


E1M10000204F03 


ECO 1 04093 


P1M10000087A11 


PAE204265 


S 1M 1 0000042A05 


SAU800001 


E1M10000204B05 


ECO103021 


P1M10000088C04 


PAE203475 


S1M10000042C05 


SAU802654 


E1M1 0000204 A06 


ECO103264 


P1M10000088A07 


PAE202740 


S 1 M 1 0000042F05 


SAU801900 


E1M10000204A06 


ECO103265 


rlMI UUUUUoo JVJ 1 


r AJiZUZ loy 


Q1 A/T1 AAAAAA^MA*; 


SAU800478 


E1M10000204A07 


ECO 102553 


P1M10000089G08 


PAE202459 


S1M10000042A06 


SAU800367 


E1M10000204G07 


ECO101224 


P1M100OO089D11 


PAE204266 


S1M10000042B06 


SAU801900 


E1M10000204G07 


ECO101225 


P1M10000089D11 


PAE204265 


S1M10000042C06 


SAU802331 


E1M10000204E09 


ECO103244 


P1M10000090E01 


PAE202632 


S1M10000042E06 


SAU800001 
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Clone Name 


Gene 
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1 LocusID 


E1M10000204D10 


ECO103338 


P1M10000090F06 


P AThOAO^I 1 
r AliZUZj 1 1 


S 1 M 1 0000042F06 


SAU802120 


. E1M10000204H10 


ECO 100549 


P1M10000090F08 


D AT70A/10CA 

r AJiZU4ZjO 


S1M10000042A07 


SAU800932 


E1M10000204C12 


ECO101400 


P1M10000090F08 


T) A TJ0A/10C7 

r AE/ZU4ZD / 


011V11UUUUU4ZAV / 


SAU80093 1 


E1M10000205F02 


ECO 102553 


P1M10000090B11 


PAE203151 


a 1 A/fi aa aaaziop.A7 

o 11V11UUUUU4ZDU / 


SAU801698 


E1M10000205G03 


ECO 101684 


P1M10000091A09 


PAE204668 


01 A/f 1 AAAAA/10PlA7 
oiMiUUUUU4ZJJU / 


SAU800453 


E1M10000205D08 


ECO101752 


P1M10000091E09 


r> A TJO AC1 1 1 


S1M10000042H07 


SAU800540 


E1M10000205B10 


ECO 100798 


P1M10000091G10 


P A"E0A07AO 
r ACiZUZ /4U 


S 1 M 1 0000042B08 


SAU801296 


E1M10000205F11 


ECO104168 


P1A/T1 AAAfiAOl m A 


P ATH0A071Q 


S1M10000042E08 


SAU302611 


E1M10000205G11 


ECO101455 


r lMlUUUUUyzJoUz 


P AT50AOAO.Q 
r AI1ZWZOJ7 


S1M10000042F08 


SAU801521 


E1M10000205H11 


ECO100848 


P1A/f1AAnAAQ0P:AO 


p A'ROAOfiO.S 
r AHZUZUJO 


S 1 Ml 0000042G08 


SAU800548 


E1M10000205G12 


ECO101897 


P1M10000092E02 


P AT30A/10C4 
r A.C.ZU4ZJ4 


S1M10000042A09 


SAU801113 


E1M10000206B03 


ECO101684 


P1M10000092B04 


T) A "DO AAC/17 

r AE.ZUID4 / 


S1M10000042B09 


SAU802229 


E1M10000206B03 


ECO101685 


P1M10000092F05 


P A PO AA/100 
r A-C/ZUU4ZZ 


S 1 M 1 0000042F09 


SAU801892 


E1M10000206A04 


ECO103230 


P1M10000092F06 


p A TJOAOA'J/I 
r AriZUZlo4 


O 1 Ti/TI AAAAAAORflQ 
o 1 lvl 1 UUUUU4Zr yjy 


SAU801891 


E1M10000206A04 


ECO103231 


P 1 M 1 0000092D09 


P A COAO 1 0£ 

rAcZUZiZO 


o I IVX 1 VUUUU4ZUV> 


SAU800547 


E1M10000206D04 


ECO 1008 50 


P1M10000092B10 


PAE204266 


01 A./T1 AAAAAA0R1 O 
o 1 lvl 1 UUUUU4ZD 1 U 


SAU802244 


E1M10000206D04 


ECO 100851 


P1M10000092B10 


PAE204265 


O 1 TV A 1 AA AAA/1 OP 1 A 
o 1 JV1 1 UUUUU4Z13 1 U 


SAU802243 


E1M10000206B05 


ECO103116 


P1M10000092B12 


PAE202409 


O 1 A/f 1 AAAAA/lOrM A 
o 1 lvl 1 UUUUU4ZU 1 U 


SAU801113 


E1M10000206G05 


ECO103228 


P1M10000093A03 


p a r?o a< aq*3 


O 1 1V1 1 VJUUUU4ZU 1 U 


SAU800170 


E1M10000206G05 


ECO 103229 


P1M10000093B03 


p a on^/ni 

r AE.ZUJ4 / J 


S1M10000042F10 


SAU802247 


E1M10000206H05 


ECO101684 


P1M10000093F03 


P A com AOO 

rAiizuzuyy 


S 1M 1 0000042G1 0 


SAU802488 


E1M10000206A06 


ECO103263 


P1M10000093H07 


T> A T70A/I££0 

rAJiZU400Z 


o 1 A/ti AA AAAAO A 1 1 
o 1 lvl 1 UUUUU4ZA 1 1 


SAU802217 


E1M10000206B06 


ECO103223 


P1M10000093C08 


P A "DOA1 Q£7 

rA-tSZUloO/ 


Q1 A./T1 AAAA.fi/lOR1 1 
o 1JV1 1UUUUU4ZD 1 1 


SAU802217 


E1M10000206F06 


ECO101324 


P1M10000093B09 


PAE203700 


O 1 A/T1 AAAAA/10f~M 1 
011V11UUUUU4ZU1 1 


c AT TRfll A1 0 
oAU6U141!7 


E1M10000206C09 


ECO1016S4 


P 1 M 1 0000093 E09 


n a o/i,m(i 
i AcZ(J4jjU 


cia/i i nnnnn^om i 

o 1 1V1 1 UUkJUVH^Ls L 1 


SAU802049 


E1M10000206C09 


ECO101685 


P1M10000094H03 


r AHZU4 /4U 


<3 1 A/f1 AAAAA/IOTh 1 1 
o 1 lvl lUUUUU4Zr 1 1 




E1M10000206E09 


ECO 100886 


P1M10000094F04 


PAE204266 


oi A/T1 AAAAA/10T-I1 1 
i>llVllUUUUU4Zn.l 1 


CAT TQAA/l^T 


E1M10000206F09 


ECO 103047 


P1M10000094F04 


PAE204265 


1 A/T1 AAAAA/10 A 1 O 
ij 1 lvl 1 UUUUU4ZA L Z 




E1M10000207E01 


ECO101872 


P 1 M 1 0000 094H04 


P A POA/10/1 Q 

r AHZU4Z45 


Q1 A/1 AAAAA40nl 0 
o 1 lvl 1 UUUUU4Z13 1 Z 


Q AT TSOl R00 


E1M10000207B03 


ECO 100850 


P 1 A/f 1 AAAAAQ/1TTA/1 
rlMl UUWUy4riV4 


P AT70A/10/10 
r A.CZU4Z4:/ 


S1M10000042G12 


SAU801475 


"ciAjfi aaaaoa7T?ac 


r?r*oi aai 7G 


di \/f 1 aaaaaq/1 a i n 

1 I M 1 WUlJUy4A l U 


PAPonono 

rAHZUZi 17 


S 1 M 1 0000043B0 1 


SAU801760 


m A*f 1 aaaaoa7"c , a< 




pi \/f 1 AAAnnQ^rrn 


P AFOAO/lQ/: 
rAxjZUZ4ot) 


S1M10000043D01 


SAU801630 


E1M10000207G05 


ECO103883 


P T A /f 1 AAA AAA C17 A/f 

r lMlUUl)(JUy3EU4 


P A T70A/17£ 1 


ci \ai AAnnn/nTrm 

o llVilUUUwHJrU l 


C ATTJ?nOO^/l 
OAUoUZZj4 


E1M10000207G05 


ECO 103 8 84 


D1 \A1 AAA A AO CO A /I 

r lMiU(JUUUy5uU4 


P AT50A/10C/1 
r ACZU4ZJ4 


C 1 A/Vl AAAAA/lTpm 
o HVllUUUUU4jrU 1 


c ATTSn??^^ 
oAUoUZZjj 


E1M10000207C06 


ECO 102 175 


P 1 M 1 0000095C09 


PAE205438 


c 1 a/t1 aaaaa/j3/"ja1 
o1M1UUUUU4jiju1 


Q ATTSAAACO 
oAUoUUUoy 


E1M10000207H06 


ECO102553 


P1M10000102E05 


PAE200859 


oi A/f 1 AAAAA/IITJAI 

b 1 M 1 UUUUU4 ink) 1 


cat TCAOOIA 
0AU0UZZ04 


E1M10000207H06 


ECO 1025 54 


P1M10000102B07 


PAE204800 


S 1 M 1 0000043HO 1 


SAU802233 


E1M10000207F07 


ECO102556 


P1M10000103B05 


PAE204614 


S1M10000043A02 


SAU802481 


E1M10000207G07 


ECO 104237 


P1M10000103D06 


PAE204259 


S1M10000043B02 


SAU800089 


E1M10000207C10 


ECO103233 


P1M10000103E08 


PAE205072 


S1M10000043C02 


SAU801089 


E1M10000207C10 


ECO 103234 


P 1 M 1 0000 1 04 A02 


PAE200887 


S 1 M 1 0000043D02 


SAU800490 


E1M10000207D12 


ECO103230 


P1M10000104H02 


PAE205558 


S 1 Ml 0000043E02 


OAT TOAOOAO 

oAUoUZZOZ 


E1M10000207D12 


ECO 103231 


P1M10000104A03 


PAE201694 


S 1 M 1 0000043 A03 


SAU801275 


E1M10000207G12 


ECO 100 169 


P1M100001 04E03 


PAE202753 


S1M10OO0043E03 


SAU802331 


E1M10000208A04 


ECO 100663 


P1M10000104F07 


PAE201361 


S 1 M 1 0000043H03 


SAU802228 


E1M10000208A05 


ECO102158 


P1M10000104D11 


PAE201647 


S1M10000043H03 


OAT T0AOO07 

^AUoUZzZ / 


E1M10000208B05 


ECO103886 


P1 A/f1 AAAA1 ACT^AI 

rlMlUUOOlUSJJOl 


PAE202225 


o 1 A/f 1 AAAAA/IQ A A/1 
o 1 lvil UUUUU4 j AU4 


OAT TQA1 0*38 
t)AU5UlZJO 


clMlUUUUZUbcUo 


ECO 103466 


T>1 A/f 1 AAAA1 ACT? AO 


P A POAA1 C3 
r AxlZUUloJ 


c 1 A/f 1 A AAA A/1 TT^ A/I 
o 11V11UUUUU4j1JU^ 


o AT TQAAC/IT 


pi iv/n aaaaoastia^; 


I10W1U.34D / 


pi r\/n nnnm n^rm 
r liviiuuuuiv.>v^uj 


r AJ5ZU 1 JO 1 


S1M10000043G04 


SAU800123 


E1M10000208C06 


ECO103220 


PIM10000105G03 


PAE205473 


S1M10000043H04 


SAU801626 


E1M10000208B07 


ECO 100464 


P1M10000105C04 


PAE202400 


S1M10000043H04 


SAU801625 


E1M10000208H07 


ECO 103262 


P1M10000105C04 


PAE108022 


S1M10000043E05 


SAU801755 


E1M10000208H07 


ECO103878 


P1M10000105D04 


PAE200303 


S1M10000043F05 


SAU801181 
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E1M10000208H07 


ECO204942 


P1M10000105C05 


PAE204953 


S1M10000043G05 


SAU802247 


E1M10000208F08 


ECO 100201 


P1M10000105B06 


PAE200714 


S1M10000043H05 


CAT TCA1 Am 
bAUSUiUU/ 


E1M10000208H10 


ECO 103 696 


P1M10000105C08 


PAE204922 


01 aaaaaatua^ 
bllVll UUUUU't jn\J J 


<; at ism nns 


E1M10000208H10 


ECO 103697 


P1M10000105H08 


PAE200461 


S1M10000043A06 


Q ATT8nnQ^9 
oAUoUU:70Z 


E1M10000208D11 


ECO 103263 


P1M10000105D09 


PAE201694 


S1M10000043H06 


CAT TQAA1 1 7 


E1M10000209B01 


ECO 103 116 


P1M10000110E01 


PAE200143 


c t A/ft (\r\r\c\(\Ai.vtrif\ 
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S1M10000046B01 


SAU802612 


E 1 Ml 00002 15C07 


Tjrrii mill 


S4M10000025A11 


STM 104223 


S1M10000046D01 


SAU800547 


E1M10000215H07 


17/^01 A'iOAA 

ii^UlUjZ^H- 


S4M10000025F12 


STM103805 


S1M10000046E01 


SAU801733 


E1M10000215F08 


crAi moon 
riv^uiujzzu 


S4M10000025F12 


STM104686 


S1M10000046F01 


SAU800753 


E 1 M 1000021 5 A09 


ri^UlUj / zj 


S4M10000026C01 


STM100693 


S1M10000046G01 


SAU800111 


E1M10000215G09 


ri^vjiui*t-oo 


S4M10000026E03 


STM1 00274 


S1M10000046H01 


SAU802112 


"c 1 Aifi aaaao 1 ^^no 
H LNL iuuuuz 1 DUrUy 


ECO101467 


S4M10000026D04 


STM100637 


S1M10000046H01 


SAU802111 


E1M10000215C10 


ri^vjiuu i d i 


S4M 1 0000026B 1 0 


STM102089 


S1M10000046C02 


SAU800530 


E1M10000215D10 


rio*-'iujzzi? 


S4M10000026E12 


STM102089 


S1M10000046D02 


SAU800219 


E1M10000215B12 


ECO101 139 


S4M10000026E12 


STM1 02090 


S1M10000046E02 


SAU801572 


E1M10000215F12 


T7PTil A^TAA 

riv^U lUjZ'tH 


S4M10000027E02 


STM101923 


S1M10000046F02 


SAU802250 


E1M10000216E01 


ECO103232 


o41Vl 1 UUUUUZ /V^lU 


STM103802 


S1M10000046F02 


SAU802251 


E1M10000216E01 


riL^vj iu ozj j 


S4M10000027C10 


STM103815 


S1M10000046G02 


SAU801517 


E1M10000216B02 


rH^UlUoooo 


S4M10000029B12 


STM102089 


S1M10000046A03 


SAU801843 


E1M10000216C02 


ea^UIUjoso 


S4M10000029B12 


STM 102090 


S1M10000046B03 


SAU800966 


E1M10000216G02 


rpai AAA/18 
ri LJ 1U4 U<+o 


S4M 1 0000029D 1 2 


STM103274 


S1M10000046D03 


SAU801572 


T7 1 A/T1 aaaao 1 aptao 
b 1 M 1 UUUUZ 1 OriUZ 


ECO103243 


S4M10000030F06 


STM 1020 11 


S1M10000046G03 


SAU802120 


E 1 M 1 00002 1 6H02 


li^UlvJj^^ 


S4M10000030F07 


STM101116 


S1M10000046A04 


SAU800738 


rilMl UUUUZ lOtSUJ 


liV->vJlUUaoo 


S4M 1 000003 2F01 


STM 100693 


S1M10000046A04 


SAU800737 


r;i A/Ti aaaa")i AF»m 
ri i M 1 uuuuz i ouu j 


ECO103262 


S4M10000032G01 


STM 104223 


S1M10000046B04 


SAU802235 


E 1 M 1 00002 1 6D03 


lit^^iujo / q 


S4M10000032F03 


STM101955 


S1M10000046B04 


SAU802234 


ri 1 M 1 UUUUZ 1 OUU J 


ECO204942 


S4M10000034A02 


STM 1023 66 


S1M10000046C04 


SAU801234 


ri 1 M J. UUUUZ i 0(^U4 


ECO 100468 


S4M10000034C05 


STM 102089 


S1M10000046D04 


SAU800001 


£, 1M IUUUUZ I Or U4 


ECO101257 


S4M10000034C05 


STM 102090 


S1M10000046E04 


SAU802231 


r?i A/f i aaaao 1 aph^ 
tL 1M I UUUUZ 1 OriU J 


ECO100659 


S4M10000034H05 


STM 10063 7 


S1M10000046E04 


SAU802230 


i3 1 \/i 1 nnnm 1 aha. <; 
li 1 M 1 uuuuz i oriu j 


ECO103237 


S4M10000034A06 


STM 103 247 


S1M10000046G04 


SAU801375 


li 1 1V1 1 UUUUZ 1 OtluJ 


ECO103238 


S4M 1 0000034A09 


STM 103 802 


S1M10000046B05 


SAU801253 


ri i\/ri aaaati 6X707 
riiivii uuuuz lonu / 


ECO 100456 


S4M 1 0000034 A09 


STM103815 


S1M10000046C05 


SAU801286 


T? 1 aa i aaaao 1 A a no 
tiMi uuuuz i OAuy 


ECO103461 


S4M 1 0000034H09 


STM101115 


S1M10000046D05 


SAU802247 


c 1 A/ri aaaao 1 ar i a 
iilMlUUUUZlOrS lu 


ECO101780 


S4M10000034H09 


STM101116 


S1M10000046F05 


SAU802056 


ElMlUOUUzlod 1 


Cv_,vjiUjooj 


S4M10000035B01 


STM 102401 


S1M10000046A06 


SAU800514 


Tji Aji aa aao 1 /CP7 1 1 
JilMlUUUUZlOril 1 


riv_/vj lUjoOj 


S4M10000035D01 


STM103938 


S1M10000046C06 


SAU801434 


17 1 A/n aaaao 1 <U1 1 
Hi Ml UUUUZ 10x11 1 


PPA1 A-JAA1 

riv^vjiujuui 


S4M10000035F02 


STM101116 


S1M10000046F06 


SAU802346 


E1M10000216D12 


cpAl ATAQl 

riL/U 1UJ45J 


o^ivi i uuuuu ->v>riv j 


STM102089 


S1M10000046B07 


SAU801630 


E 1M 1 00002 1 7D02 


riv^vj lUjjju 


S4M10000035E03 


STM102090 


S1M10000046C07 


SAU802247 


i7 1 iv a 1 aaaa7i 7T7A7 
rilMlUUUUZl /riuz 


ri^^ iuu»> jj 


S4M10000035B06 


STM100866 


S1M10000046C07 


SAU802248 


t? 1 AyTi aaaao i 7UA7 
ri 1 Ml UUUUZ 1 /rlUZ 


riL'W 1U1 Oo^ 


S4M 1 0000035 A09 


STM100723 


S1M10000046E07 


SAU801475 


T71 AA1 AAAA91 Tr'A/l 
H1M1UUUUZ1 /UU4 


CAA1 ATT^fi 

ri^wlUj fjo 


S4M1 000003 5 A09 


STM 100724 


S1M10000046G07 


SAU801261 


rilMlUUUUZl /1JUO 


ri^*J iujzzo 


S4M10000036F06 


STM 100723 


S1M10000046A08 


SAU801095 


E1M10000217B07 


rH_/U IUj 101 


o^fivi luuuuujor uo 


STM 10072^ 


S1M10000046B08 


SAU801618 


T71 AAAA01 '7T3AQ 
rilMlUUUUZl /tSUo 


Rom rmfii 

Hl^U IUjZOZ 


S4M10000036B09 


STM101116 


S1M10000046C08 


SAU800517 


T71 A/T1 AAAA91 7T3AS5 
JillVllUUUUZl /r3Uo 


ECO10387f 


S4M10000036H1 1 


STM 104223 


S1M10000046D08 


SAU801113 


T71 AAAA01 7T5 AO 

rilMlUUUUZl /rJUo 


T7r , 07AAQA') 

xiov-'zu^y^z 


S4M10000036H1 1 


STM 104237 


S1M10000046E08 


SAU801241 


T71A/T1 nnnnn ir.i r 
rilMlUUUUZl /vjh 


ECO 103219 


S4M10000037A03 


STM100541 


S1M10000046F08 


SAU802711 


rillVil UUUUZ 1 /oil 


ECO 102619 


S4M 1 0000037A08 


STM 102401 


S1M10000046A09 


SAU801109 


E1M10000217C11 


ECO103886 


S4M10000037H09 


STM 103 180 


S1M10000046B09 


SAU801630 


E1M10000217E11 


ECO 10 1763 


S4M10000037E10 


STM100866 


S1M10000046D09 


SAU801353 


E1M10000217G11 


ECO 102744 


S4M10000037F10 


STM 1023 66 


S1M10000046F09 


SAU800456 


E1M10000218D01 


ECO 102828 


S4M10000033G05 


STM10013- 


S1M10000046G09 


SAU802049 


E1M10000218F01 


ECO103236 


S4M10000033F08 


STM10241S 


S1M10000046D1C 


SAU802223 
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E1M10000218F01 


15001 cvx'yxi 

fcLAJiUoZj / 


S4M10000033F08 


STM102422 


S1M10000046E10 


SAU801241 


E1M10000218A02 


ECO 103624 


S4M1 000003 3G09 


STM102419 


S1M10000046F10 


SAU801760 


E 1 M 1 00002 1 8 A02 


1H_-U iUJOZO 


S4M1 000003 3G09 


STM102422 


S1M10000046G10 


SAU800545 


E1M10000218D02 


15001 A^o^l 


o41Vl lUUUUUjjJDlU 


STM 102672 


S1M10000046H10 


SAU800543 


E1M10000218G03 


crni A1 
cLU iUlooO 


S1M10000001D01 


SAU800548 


S1M10000046A11 


SAU800539 


E1M10000218E07 


nrn i n4nQ9 

EA_*VJ lUHVjyz 


S1M10000001F01 


SAU800700 


S1M10000046A11 


SAU800540 


E 1 Ml 00002 18E07 


pom n^nQT 
xi^vj lunuyj 


S1M10000001D02 


SAU801152 


S1M10000046B11 


SAU802557 


E1M10000218B08 


ECO 100663 


S1M10000001D02 


SAU801151 


S1M10000046C11 


SAU800219 


■ciA/fi aaaaoi owns 
h 1 M 1 UUUUZ 1 orlU iS 


poni nnnQA 


S1M10000001E02 


SAU802247 


S1M10000046D11 


SAU800287 


E1M10000218H08 


cpni aaack 
llu luuuy j 


S1M10000001F02 


SAU800548 


S1M10000046D11 


SAU200106 


E1M10000218B09 


T500 1 A3QQ 1 

fcUUlUjoei 


ciyi nnnoom A04. 

0 i lvl 1 UUUUVJU 1 t\Vl<+ 


SAU800209 


S1M10000046A12 


SAU802218 


E1M10000218B09 


fcOUlUJocZ 


0 1 lvl 1 UUUUUU 1 


SAU802160 


S1M10000046A12 


SAU203799 


E1M10000218C10 


JiOUlUZ /oo 


S1M10000001E04 


SAU603460 


S1M10000046B12 


SAU801275 


E1M10000218A1 1 


pfAi aaaac 
xSL/U luuuyj 


S1M10000001F04 


SAU800537 


S1M10000046C12 


SAU802601 


E1M10000218B11 


tjooi mno 
£A_>kJ iuj j iy 


S1M10000001A05 


SAU802398 


S1M10000046D12 


SAU800287 


E1M10000218E1 1 


ECO103221 


S1M10000001A05 


SAU802399 


S1M10000046D12 


SAU200106 


E 1 Ml 00002 18E1 1 


ECO103222 


S1M10000001D06 


SAU800453 


S1M10000046F12 


SAU801618 




ECO103223 


S1M10000001D07 


SAU801621 


S1M10000047B01 


SAU802090 


V 1 \A 1 AAAAO 1 QT5 1 0 
fc 1 Ml UUUUZ loti IZ 


EA^V^/IUJZOZ 


S1M10000001A08 


SAU800005 


S1M10000047C01 


SAU801256 


fc, 1 M 1 UUUUZ 1 &ts 1 Z 


ECO103878 


S1M10000001F08 


SAU800005 


S1M10000047E01 


SAU800547 


E1M10000218B12 


roooa/iqao 
nuuzu4y4z 


S1M10000001 A09 


SAU800548 


S1M10000047G01 


SAU800151 


E1M10000218C12 


cpni Aio/Cc 
cA^LJ IUjZOJ 


S1M10000001E09 


SAU801619 


S1M10000047G01 


SAU800152 


E1M10000218E12 


15001 AA1 ft A 
HCUlUUloU 


S1M1 000000 1F09 


SAU800548 


S1M10000047B02 


SAU802240 


E1M10000218G12 


nrn 1 AA9SA 
fcA_AJ 1UU5S0 


S1M10000001A10 


SAU802247 


S1M10000047C02 


SAU801253 


E1M10000219C01 


TTOOI AIOOQ 
fcl_/UiUjZZo 


e 1 A/f i nnnnnm pi n 


SAU802247 


S1M10000047D02 


SAU802107 


E1M10000219C01 


cooi A^OTQ 
e,la_i lujzzy 


S1M10000001G10 


SAU800537 


S1M10000047E02 


SAU800942 


E1M10000219B04 


EA^*J 1UZ6 1*4 


S1M10000001E11 


SAU801481 


S1M10000047F02 


SAU800547 


1J,1M1 UUUUZ lyiiUJ 


ECO103263 


S1M10000002B01 


SAU802247 


S1M10000047G02 


SAU802244 


li 1 lvl 1 UUUUZ iy.TUj 


ECO101711 


S1M10000002D01 


SAU800548 


S1M10000047A03 


SAU800546 


r? i A/f i nnnno 1 auric 
E/ 1 lvl 1 UUUUZ 1 yiVOJ 


fooi n49SA 


S1M10000002E01 


SAU800600 


S1M10000047C03 


SAU801186 


t?i lv/i aaaao 1 nun^ 
Ji im i uuuuz i y t>uo 


cooi miK~) 

C/^/VJ 1UJZOZ 


S1M10000002F01 


SAU800543 


S1M10000047D03 


SAU801263 


.ciivn uuuuz iyr>uo 


ECO103878 


S 1 M 1 0000002A02 


SAU802655 


S1M10000047E03 


SAU800018 


E1M1 00002 19B06 


POOOA/LQ/n 

rA^vjzu^-y^-z 


S1M10000002C02 


SAU802496 


S1M10000047F03 


SAU801719 


E1M10000219C06 


15001 m 1 nn 

rA_A^J IUJ 1UU 


S1M10000002D02 


SAU800381 


S1M10000047G03 


SAU802090 


T71A/T1 AAAA91 Q^H7 
fcllVllUUUUZiytjU / 


Cl^w 1UJ Z4J 


S1M10000002E02 


SAU802506 


S1M10000047H03 


SAU800006 


Jiiivii uuuuz lyriu / 


1UJ004 


S1M10000002F02 


SAU802502 


S1M10000047A04 


SAU300619 


li 1 iYl 1 UUUUZ 1 > AU5 




vS 1 M 1 0000002B03 


SAU801712 


S1M10000047B04 


SAU800148 


tt 1 A/f i nnnm 1 o a no 

li 1 lvl 1 UUUUZ 1 


ECO103161 


S 1 M 1 0000002D03 


SAU802655 


S1M10000047C04 


SAU801139 


R1 TV;f1 aaaao 1 QROQ 

11 1 ivi 1 uuuuz 1 ycuy 


ECO 100 193 


S 1 M 1 0000002G03 


SAU801740 


S1M10000047D04 


SAU800546 


ri 1 ivi 1 uuuuz 1 y cuy 


ECO 100 194 


S 1 M 1 0000002B04 


SAU800548 


S1M100O0047E04 


SAU800528 


t?i Ayf 1 aaaao 1 0 a 1 n 
fc 1 JYL 1 uuuuz i y A 1 u 


liow lUJocSo 


S1M10000002B05 


SAU801263 


S1M10000047F04 


SAU300619 


fc 1 M 1 uuuuz 1 y A 1 u 


15001 msa/t 


S1M10000002D05 


SAU800210 


S1M10000047G04 


SAU801701 


E1M10000219E10 


TIPA1 A/1AOT 


S1M10000002G05 


SAU800548 


S1M10000047H04 


SAU802586 


nuvii uuuuz iy.u j. 1 


pooi m ioa 

F*{s\J 1U1 jZ4 


S1M10000002B06 


SAU800546 


S1M10000047H04 


SAU802585 


AAAA11APA1 
Jj- llVilUUUUZZUrjU i 


ECO103882 


S1M10000002G06 


SAU800548 


S 1 M 1 0000047 AO 5 


SAU802226 


Th 1H/T1 AAAAIIArAI 
C 1 lvl 1 UUUUZZUL/U 1 


EA-^IUOOOZ 


S1M10000002B07 


SAU802105 


S1M10000047B05 


SAU801183 


liiiviiuuuuzzujjui 


ECO100886 


S1M10000002B07 


SAU802106 


S1M10000047C05 


SAU800367 


151 A./T1 AAAA11APA1 

DlMl uuuuzzur u 1 


UA^L/zuzyuz 


S1M10000002D07 


SAU80190C 


S1M10000047D05 


SAU801139 


E1M10000220F02 


ECO101196 


S1M10000002D07 


SAU801899 


S1M10000047E05 


SAU802217 


E1M10000220A03 


ECO 104091 


S1M10000002E07 


SAU802496 


S1M10000047F05 


SAU801139 


E1M10000220A03 


ECO104092 


S1M10000002F07 


SAU800283 


S1M10000047G05 


SAU801670 


E1M10000220B03 


ECO101324 


S1M10000002D08 


SAU801900 


S1M10000047G05 


SAU801669 


E1M10000220F04 


ECO102555 


S1M10000002G08 


SAU800547 


S1M10000047H05 


SAU800018 
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Gene 
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E1M10000220F04 


ECO 102556 


S1M10000002A09 


SAU801113 


S1M10000047A06 


SAU801434 


E1M10000220G04 


ECO 10 1684 


S1M10000002B09 


SAU802496 


S1M10000047B06 


SAU801186 


E1M10000220B05 


ECO 103242 


S1M10000002C09 


SAU800542 


S1M10000047C06 


SAU802217 


E1M10000220E05 


ECO101257 


S1M10000002E09 


SAU800547 


S1M10000047E06 


SAU802224 


E1M10000220H05 


ECO100171 


S1M10000002F09 


SAU801481 


S1M10000047F06 


SAU800543 


E1M10000220B06 


ECO101298 


S1M10000002A10 


SAU802496 


S1M10000047G06 


SAU802244 


E1M10000220D06 


ECO 103264 


S1M10000002C10 


SAU800385 


S1M10000047A07 


SAU802224 


E1M10000220D06 


ECO 103265 


S1M10000002G10 


SAU801113 


S1M10000047C07 


SAU802251 


E1M10000220F06 


ECO 103451 


S1M10000002B11 


SAU801475 


S1M10000047D07 


SAU800367 


E1M10000220A08 


ECO 103263 


S1M10000002C11 


SAU800444 


S1M10000047F07 


SAU802247 


E1M10000220C08 


ECO 100777 


S1M10000002E11 


SAU802655 


S1M10000047G07 


SAU802233 


E1M10000220A09 


ECO103884 


S1M10000002A12 


SAUS02502 


S1M10000047H07 


SAU801186 


E1M10000220D09 


ECO 103225 


S1M10000002C12 


SAU800966 


S1M10000047A08 


SAU802247 


E1M10000220D09 


ECO 103226 


S1M10000002D12 


SAU800967 


S1M10000047B08 


SAU802223 


E1M10000220G09 


ECO 104090 


S1M10000002E12 


SAU801264 


S1M10000047C08 


SAU802223 


E1M10000220A11 


ECO 102744 


S1M10000002F12 


SAU800548 


S1M10000047E08 


SAU802586 


E1M10000220H11 


ECO103624 


S1M10000002G12 


SAU800548 


S1M10000047E08 


SAU802585 


E 1 Ml 0000221 BO 1 


ECO101197 


S1M10000003A01 


SAU802496 


S1M10000047F08 


SAU801719 


E 1 Ml 000022 1E01 


ECO103226 


S1M10000003E01 


SAU800700 


S1M10000047G08 


SAU800753 


E1M10000221E01 


ECO103227 


S1M10000003A02 


SAU800607 


S1M10000047H08 


SAU802233 


E1M10000221B02 


ECO103228 


S1M10000003F02 


SAU800548 


S1M10000047A09 


SAU801139 


E1M10000221B02 


ECO103229 


S1M10000003A03 


SAU800542 


S1M10000047B09 


SAU800942 


E1M10000221F02 


ECO102555 


S1M10000003G03 


SAU800548 


S1M10000047C09 


SAU801139 


E1M10000221F02 


ECO 1025 5 6 


S1M10000003A04 


SAU801621 


S1M10000047D09 


SAU802082 


E1M10000222B02 


ECO101505 


S1M10000003E04 


SAU802247 


S1M10000047E09 


SAU801060 


E1M10000222D02 


ECO 104 176 


S1M10000003G04 


SAU802496 


S1M10000047E09 


SAU801061 


E1M10000222D02 


ECO 104 177 


S1M10000003A05 


SAU800700 


S1M10000047F09 


SAU800546 


E1M10000222E05 


ECO101849 


S1M10000003F05 


SAU802309 


S1M10000047G09 


SAU801060 


E1M10000222E05 


ECO101850 


S1M10000003A06 


SAU801904 


S1M10000047G09 


SAU801061 


E1M10000222F05 


ECO 101475 


S1M10000003B06 


SAU800519 


S1M10000047H09 


SAU800367 


E1M10000222F05 


ECO 101476 


S1M10000003C06 


SAU800014 


S1M10000047A10 


SAU801301 


E1M10000222F05 


ECO201962 


S1M10000003D06 


SAU800528 


S1M10000047B10 


SAU801253 


E1M10000222B09 


ECO102174 


S1M10000003F06 


SAU800547 


S1M10000047D10 


SAU800006 


E1M10000222B10 


ECO101174 


S1M10000003A07 


SAU800548 


S1M10000047E10 


SAU800543 


E1M10000222C12 


ECO103481 


S1M10000003C07 


SAU801139 


S1M10000047F10 


SAU800006 


E1M10000222E12 


ECO 100652 


S1M10000003E07 


SAU801644 


S1M10000047G10 


SAU800256 


E1M10000223C04 


ECO 103263 


S1M10000003F07 


SAUS02506 


S1M10000047H10 


SAU801184 


E1M10000223F04 


ECO 100095 


S1M10000003B08 


SAU800967 


S1M10000047A11 


SAU800942 


E1M10000223H05 


ECO 103231 


S1M10000003DOS 


SAU802262 


. S1M10000047B11 


SAU802090 


E1M10000223H11 


ECO 102802 


S1M10000003A09 


SAU800700 


S1M10000047C11 


SAU801434 


E1M10000224E05 


ECO 103076 


S1M10000003B09 


SAU800824 


S1M10000047E11 


SAU801253 


E1M10000225G01 


ECO 103 641 


S1M10000003E09 


SAU800548 


S1M10000047F11 


SAU802226 


E1M10000225A02 


ECO 103 881 


S1M10000003A10 


SAU800539 


S1M10000047H11 


SAU800753 


El Ml 0000225 A02 


ECO103882 


S1M10000003C10 


SAU800548 


S1M10000047A12 


SAU800537 


E1M10000225C02 


ECO103785 


S1M10000003D10 


SAU800122 


S1M10000047B12 


SAU801263 


E1M10000225E02 


ECO100008 


S1M10000003E1C 


SAU80150C 


S1M10000047C12 


SAU801263 


E1M10000225E02 


ECO100009 


S1M10000003A11 


SAU801113 


S1M10000047D12 


SAU801831 


E1M10000225F03 


ECO100435 


S1M10000003E11 


SAU80054S 


S1M10000047E12 


SAU800543 


E1M10000225H02 


ECO10106£ 


S1M10O00003B12 


SAU80143^ 


S1M10000047F12 


SAU802223 


E1M10000225F04 


ECO101583 


S1M10000003B1: 


SAU30289; 


S1M10000048C01 


SAU800753 


ElM10000225A0f 


ECO 1032 IS 


S1M10000003C1: 


SAU80054S 


S1M10000048D01 


SAU802654 


E1M10000225BOC 


ECO10125S 


S1M10000003F12 


SAU80162 


S1M10000048G01 


SAU800363 


E1M10000225BO" 


ECO 10360" 


S1M10000004CO 


SAU80265. 


S1M10000048H0 


SAU801740 
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E1M10000225E08 


ECO 102057 


S1M10000004D01 


SAU801616 


S1M10000048A02 


SAU800006 


E1M10000225E09 


ECO102878 


S1M10000004D01 


oat Tom &l K 


S1M10000048B02 


SAU801740 


E1M10000225H09 


ECO101953 


S1M10000004F01 


SAU800966 


S1M10000048C02 


SAU800490 


E1M10000225H09 


ECO 101989 


S1M10000004G01 


SAU802496 


S1M10000048D02 


SAU802548 


E1M10000225F10 


ECO 101 684 


S1M10000004C02 
S1M10000004F02 


SAU802496 
SAU800546 


S1M10000048D02 
S1M10000048E02 


SAU104011 
SAU800753 


E1M10000225D12 
E1M10000225D12 


ECO 102966 
ECO 102967 


S1M10000004B03 


SAU800257 


S1M10000048F02 


SAU802107 


E1M10000225U12 


ECO101128 


S1M10000004B03 


SAU800258 
SAU800187 


S1M10000048G02 
S1M10000048G02 


SAU800019 
SAU800020 


E1M10000226E01 
E1M10000226B02 
E1M10000226B02 


ECO 100469 
ECO 100683 
ECO 103405 


S1M10000004D03 
S1M10000004E03 
S1M10000004G03 


SAU800153 
SAU800016 


S1M10000048H02 
S1M10000048A03 


SAU800547 
SAU801630 


E1M10000226B02 
E1M10000226B02 
E1M10000226C02 


ECO103515 
ECO204900 
ECO 103030 


S1M10000004AU4 
S1M10000004B04 
S1M10000004D04 


SAU802655 
SAU801760 
SAU802224 


S1M10000048B03 
S1M10000048C03 
S1M10000048C03 


SAU801184 
SAU802586 
SAU802585 


E1M10000226F02 
E 1 M 1 0000226D03 


ECO 102999 
ECO 103 160 


S1M10000004D04 
S1M10000004E04 


SAU802223 
SAU802247 


S1M10000048E03 
S1M10000048E03 


SAU802586 
SAU802585 


E1M10000226G03 


ECO 103 696 


S1M10000004G05 


SAU800548 


S1M10000048F03 


SAU802226 


E1M10000226F04 


ECO 102508 


S1M10000004A06 


SAU801644 


S1M10000048G03 


SAU800543 


E1M10000226H04 


ECO 1007 13 


S1M10000004C06 


SAU802714 


S1M10000048H03 


SAU802217 


E1M10000226H06 


ECO103848 


S1M10000004D06 


SAU800006 


S1M10000048E04 


SAU801183 


E1M10000226A08 


ECO 104 132 


S1M10000004E06 


SAU802240 


S1M10000048G04 


SAU802247 


E1M10000226D08 


ECO101753 


S1M10000004F06 


SAU800152 


S1M10000048H04 


SAU802586 


E1M10000226D09 


ECO100430 


S1M10000004A07 


SAU802503 


S1M10000048H04 


SAU802585 


E1M10000226D09 


ECO 100431 


S1M10000004D07 


SAU802496 


. S1M10000048A05 


SAU801263 


E1M10000226B10 


ECO102113 


S1M10000004E07 


8AU802177 


S1M10000048B05 


SAU800753 


E1M10000226D10 


ECO101623 


S1M10000004E07 


SAU802176 


S1M10000048C05 


SAU801891 


E1M10000226E10 


ECO 1027 14 


S1M10000004F07 


SAU801683 


S1M10000048F05 


SAU801184 


E1M10000226G11 


ECO103244 


S1M10000004G07 


SAU801644 


S1M10000048G05 


SAU800542 


E1M10000226B12 


ECO101916 


S1M10000004G07 


SAU801643 


S1M10000048H05 


SAU800546 


E1M10000226F12 


ECO 100240 


S1M10000004B08 


SAU801346 


S1M10000048A06 


SAU800546 


E1M10000227E03 


ECO 100975 


S1M10000004B08 


SAU200535 


S1M10000048B06 


SAU801184 


E1M10000227E03 


ECO201249 


S1M10000004C08 


SAU802503 


S1M10000048C06 


SAU801670 


E1M10000227G03 


ECO101458 


S1M10000004D08 


SAU800517 


S1M10000048C06 


SAU801669 


E1M10000227G03 


ECO101459 


S1M10000004D08 


SAU202623 


S1M10000048E06 


SAU801186 


E1M10000227E04 


ECO104148 


S1M10000004F08 


SAU802224 


S1M10000048A07 


SAU801253 


E1M10000227E04 


ECO 104149 


S1M10000004F08 


SAU802223 


S1M10000048C07 


SAU800018 


E1M10000227H04 


ECO100844 


S1M10000004B09 


SAU802177 


S1M10000048E07 


SAU801919 


E1M10000227C05 


ECO 104 164 


S1M10000004B09 


SAU802176 


S1M10000048F07 


SAU801831 


E1M10000227C05 


ECO104165 


S1M10000004C09 


SAU802496 


S1M10000048G07 


SAU800520 


E1M10000227C07 


ECO101423 


SlM10000004F0y 


SAU802496 


S1M10000048G07 


SAU800519 


E1M10000227G07 


ECO103885 


S1M10000004G09 


SAU801264 


S1M10000048H07 


SAU800546 


E1M10000227B08 


ECO102736 


S1M10000004C1C 


SAU801742 


S1M10000048B08 


SAU800018 


E1M10000227B08 


ECO 10273" 


S1M10000004CK 


SAU801741 


S1M10000048COS< 


SAU800453 


E1M10000227D08 


ECO10391 


S1M10000004D1C 


SAU80161£ 


S1M10000048D0S 


SAU300619 


E1M10000227B0S 


ECO10273( 


S1M10000004A11 


SAU80147! 


S1M10000048E0!: 


SAU802224 


E1M10000227B0S 


ECO10273' 


S1M10000004B11 


SAU80111: 


S1M10000048FOE 


SAU800546 


E1M10000227D0S 


ECO10391 


S1M10000004C1 


SAU80070C 


S1M10000048H0J 


SAU802244 


E1M10000227E11 


ECO 10372' 


S1M10000004A1; 


SAU80120 


SlM10000048AO t 


SAU800547 


E1M10000227E1 


ECO 10372' 


1 S1M10000004C1I 


- SAU80051* 


) S1M10000048C0 C 


SAU800548 


E1M10000227CU 


ECO 10039 


t S1M10000004DL 


, SAU80118 


S1M10000048D0 


) SAU802244 


E1M10000227CL 


ECO10039 


5 S1M10000004D1: 


- SAU80118 


1 S1M10000048E0 


) SAU802090 


E1M10000227DL 


. ECO10414 


i S1M10000004E1 


I SAU80052 


5 S1M10000048F0 


} SAU802238 


E1M10000232H0: 


, ECO 10323 


5 S1M10000004F1 


I SAU80190 


3 S1M10000048H09J SAU800546 
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IS 1 M 1UUUUZ.} znuz 


ECO103236 


S1M10000004G12 


SAU801342 


S1M10000048A10 


SAU800006 


E1M1 000023 2A03 


ECO103885 


S1M10000005A01 


SAU802496 


S1M10000048B10 


SAU800547 


Ci IIYL IUUUUZ jZI3U-> 


ECO101324 


S1M10000005C01 


SAU802496 


S1M10000048C10 


SAU800367 




ECO 103097 


S1M10000005E01 


SAU800996 


S1M10000048D10 


SAUS02590 


JiiM.lwUUZjZ^v / 


ECO 100 170 


S1M10000005B02 


SAU802243 


S1M10000048E10 


SAU802590 


■ri \/ri fwvw?T?F07 
jsijviiuuvuzjzrv / 


ECO103797 


S1M10000005D02 


SAU800519 


S1M10000048G10 


SAU802238 


iillviiuuuuzjzru / 


ECO 103798 


S1M10000005E02 


SAU802655 


S1M10000048H10 


SAU802240 


lillVl.LUUUUZJZUV / 


ECO 1040 10 


S1M10000005F02 


SAU801644 


S1M10000048A11 


SAU802224 


\xi nnnn^T^ a or 

£L 1 M 1 UUUUZ J LrWJO 


ECO100850 


S1M10000005F02 


SAU801643 


• S1M10000048C11 


SAU802217 


IS 1 IVI 1 wUUZ-J ZVJ WO 


ECO100875 


SIM 10000005 A03 


SAU802310 


S1M10000048D11 


SAU802090 


E1M10000232G12 


ECO102636 


S1M10000005DO3 


SAU800548 


S1M10000048F11 


SAU802496 


is i ivi i uuuuzj jv^u i 


ECO103886 


S1M10000005F03 


SAU802262 


S1M10000048G11 


SAU801186 


IS 1 1V1 1 UUVUZ J JJrWJ J 


ECO100784 


S1M10000005B04 


SAU801183 


S1M10000048H11 


SAU801139 


E1M10000233B03 


ECO100784 


S1M10000005D04 


SAU801183 


S1M10000048A12 


SAU801139 


is i ivi i uuvjuzj j ljv j 


ECO100118 


S1M10000005D04 


SAU801184 


S1M10000048B12 


SAU802502 


E1M10000233H03 


ECO103238 


S1M10000005F04 


SAU800363 


S1M10000048D12 


SAU800250 


E1M10000233H03 


ECO 103239 


S1M10000005F04 


SAU800362 


S1M10000048D12 


SAU800249 


E1M10000233C04 


ECO 102309 


S1M10000005F04 


SAU800361 


S1M10000048G12 


SAU802251 


E1M10000233G04 


ECO101185 


S1M10000005C05 


SAU801264 






E1M10000233AO5 


ECO102553 


S1M10000005D05 


SAU801644 
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Table IC provides a cross reference between PathoSeq Gene Loci listed in Table IB and the 
SEQ ID NOs. of the corresponding PathoSeq polypeptides and the SEQ ID NOs; of the nucleic 
acids which encode them. The Gene Locus IDs provided in Table IC each comprise a nine digit 
alpha-numeric identifier that can be used to determine the organism from which each Gene Locus 
5 and corresponding SEQ ID NOs. were identified. Specifically, the first letter of the Gene Locus ID 
corresponds to the first letter of the genus name of the organism described herein from which the 
Gene Locus was identified and the second and third letters of the Gene Locus ID correspond to the 
first two letters of the species name of this organism. For example, the identifier EFA205257 
describes a gene locus identified from Enterococcus faecalis. In those instances where the three 
10 letter identifier is the same for different organisms, the exact identity of the organism which 
corresponds to the Gene Locus ID can be determined by referring to the organism designation in the 
sequence listing for the coding nucleic acid or polypeptide SEQ ID NO. that corresponds to the 
particular Gene Locus ID. 
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TABLE IC 



DNA 


Protein 


Gene LocusDD 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 






..... 


EFA205257 




5446Q 


CJU 100846 


30337 


66521 


PAE203653 


6215 




EFA205258 


18277 


54461 


CJU100848 


30338 


66522 


PAE203654 


fi _ 1fi 


47 ... 


FFA90599*; 








30339 




PAE203656 






EFA201977 


1R97Q 


54463 


CJU1 00856 




66524 


PAE203658 


6218 




EFA203137 




54464 


CJU100859 


30341 


66525 


PAE203668 


6219 


42403 


EFA200840 


18281 


54465 


CJU1 00860 


30342 


66526 


PAE203670 


6220 


42404 


EFA202003 


18282 


54466 


CJU100861 


30343 


66527 


PAE203672 


6221 


42405 


EFA200807 


18283 


54467 


CJU 100862 


30344 


66528 


PAE203677 


6222 


42406 


EFA200811 


18284 


54468 


CJU 100863 


30345 


66529 


PAE203684 


6223 


42407 


EFA201987 


18285 


54469 


CJU100866 


30346 


66530 


PAE203691 


6224 


42408 


EFA201980 


18286 


54470 


CJU1 00870 


30347 


66531 


PAE203698 


6225 


42409 


EFA201981 


18287 


54471 


CJU100871 


30348 


66532 


PAE203722 


6226 




EFA205229 




54472 


CJU100872 




66533 


PAF9fn7"*9 


6227 


42411 


EFA201028 


18289 




CJU1 00885 


30350 


66534 


PAE203735 


6228 


42412 


EFA201993 


18290 


54474 


CJU100886 


30351 


66535 


PAE203739 


6229 


42413 


EFA201974 


18291 




CJU100888 


30352 


66536 


PAE203740 


6230 


42414 


EFA201975 


18292 


54476 


CJU100890 


30353 


66537 


PAE203741 


6231 


42415 


EFA202001 


18293 


54477 


CJU 100 891 


30354 


66538 


PAE203742 


6232 


42416 


EFA200839 


18294 


54478 


CJU1 00896 


30355 


66539 


PAE203743 


6233 


42417 


EFA201985 


18295 


54479 


CJU1 00903 


30356 


66540 


PAE203744 


6234 


42418 


EFA201984 


18296 


54480 


CJU 100923 


30357 


66541 


PAE203751 






EFA202953 












PAF9037'SJ. 


6236 


42420 


EFA202022 


18298 


54482 


CJU1 00929 


30359 


66543 


r.rt_E.ZUj ID J 


6237 


42421 


EFA202028 




54483 


CJU1 00938 


30360 




p AF90^757 

ri\E*L\)J /J 1 


6238 


42422 


EFA202536 


18300 


54484 


CJU1 00944 


30361 




PAP9ft^75R 






FFA90041 9 






PTTT10DOS1 


30362 


66546 


P AF90'J7^n 


6240 


42424 


EFA201999 


18302 


54486 


CJU 100955 


30363 


66547 


PAE203766 


6241 


42425 


EFA201997 


18303 


54487 


CJU 100961 






PAF90^77A 


6242 


42426 


EFA200624 


18304 


54488 


CJU1 00965 


30365 


66549 


PAE203796 


6243 


42427 


EFA201983 


18305 


54489 


CJU1 00966 


30366 


66550 


PAE203797 


6244 


42428 


EFA200812 


18306 


54490 


CJU 100967 


30367 


66551 


PAE203799 


6245 




EFA200660 


18307 




CJU 100970 






PAE203800 


6246 


42430 


EFA200661 


18308 


54492 


CJU100980 


30369 


66553 


PAE203801 


6247 


42431 


EFA202276 


18309 


54493 


CJU 100982 




!|«« 


PAE203810 






EFA201982 






PTTT1 ODQR7 
UIUU70J 








6*249 


42433 


EFA202214 


18311 




PTTT1 00087 






P AF9C13R1 


6250 


42434 


EFA202216 




54496 


CJU1 00989 






PAF901R90 


6251 


42435 


EFA200360 


18313 


54497 


CJU1 00993 


30374 


66558 


PAE203821 




42436 


EFA200766 


1R314 


.... 


CJU 100996 






P AF9fl^R9R 


6253 


42437 


EFA200805 


18315 


54499 


CJU 100997 


30376 




PAE203829 


6254 


42438 


EFA201637 


18316 


54500 


CJU 100998 


30377 


66561 


PAE20383 1 


6255 


42439 


EFA201986 


18317 




fTTTI OnQQQ 




66569 


p AF9ms^r> 


6256 


42440 


EFA205255 


18318 


54502 


CJU101006 


30379 


66563 


PAE203869 




... 


FFA 9004CK 






L.J U J.UIUU / 








6258 


42442 


EFA104836 


18320 


54504 


CJU101011 


30381 


66565 


P AF90^R79 


6259 


42443 


EFA201976 


18321 


54505 


CJU101017 


30382 


66566 


PAE203887 


6260 


42444 


EFA201523 


18322 


54506 


CJU101021 


30383 


66567 


PAE203888 


6261 


42445 


EFA202012 


18323 


54507 


CJU101022 


30384 


66568 


PAE203892 


6262 


42446 


EFA202007 


18324 


54508 


CJU101027 


30385 


66569 


PAE203897 


6263 


42447 


EFA200307 


18325 


54509 


CJU101028 


30386 


66570 


PAE203898 


6264 


42448 


EFA201888 


18326 


54510 


CJU101029 


30387 


66571 


PAE203900 


6265 


42449 


EFA205285 


18327 


54511 


CJU101031 


30388 


66572 


PAE203911 
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Gene LocusID 




Protein 


Gene LocusID 




Protein 


Gene LocusID 


SeqID 


SeqID 




beq 


SeqID 




eq 


SeqID 




6266 


42450 


EFA200842 


18328 


54512 


CJU101042 


30389 


66573 


PAE203912 


6267 


42451 


EFA201204 


18329 


54513 


CJU101044 


30390 


66574 


PAE203917 


6268 


42452 


EFA201611 


18330 


54514 


CJU101046 


30391 


66575 


PAE203920 


6269 


42453 


EFA201946 


18331 


54515 


CJU101050 


30392 


66576 


PAE203943 


6270 


42454 


EFA201512 


18332 


54516 


CJU101054 


30393 


66577 


PAE203958 


6271 


42455 


EFA205288 


18333 


54517 


CJU101059 


30394 


66578 


PAE203967 


6272 


42456 


EFA203140 


18334 


54518 


CJU101065 


30395 


66579 


PAE203973 


6273 


42457 


EFA200544 


18335 


54519 


CJU101068 


30396 


66580 


PAE203980 


6274 


42458 


EFA203904 


18336 


54520 


CJU101072 


30397 


66581 


PAE203984 


6275 


42459 


EFA202006 


18337 


54521 


CJU101074 


30398 


66582 


PAE203993 


6276 


42460 


EFA202298 


18338 


54522 


CJU101075 


30399 


66583 


PAE204001 


6277 


42461 


EFA200326 


18339 


54523 


CJU101080 


30400 


66584 


PAE204004 


6278 


42462 


EFA200662 


18340 


54524 


CJU101081 


30401 


66585 


PAE204008 


6279 


42463 


EFA202217 


18341 


54525 


CJU101082 


30402 


66586 


PAE204019 


6280 


42464 


EFA201869 


18342 


54526 


CJU101094 


30403 


66587 


PAE204027 


6281 


42465 


EFA203598 


18343 


54527 


CJU101100 


30404 


66588 


PAE204031 


6282 


42466 


EFA200894 


18344 


54528 


CJU101103 


30405 


66589 


PAE204040 


6283 


42467 


EFA200613 


18345 


54529 


CJU101106 


30406 


66590 


PAE204042 


6284 


42468 


EFA202166 


18346 


54530 


CJU101107 


30407 


66591 


PAE204048 


6285 


42469 


EFA202168 


18347 


54531 


CJU101113 


30408 


66592 


PAE204049 


6286 


42470 


EFA201087 


18348 


54532 


CJU101117 


30409 


66593 


PAE204050 


6287 


42471 


EFA201084 


18349 


54533 


CJU101119 


30410 


66594 


PAE204051 


6288 


42472 


EFA201883 


18350 


54534 


CJU101120 


30411 


66595 


PAE204052 


6289 


42473 


EFA201905 


18351 


54535 


CJU101121 


30412 


66596 


PAE204053 


6290 


42474 


EFA202015 


18352 


54536 


CJU101122 


30413 


66597 


PAE204077 


6291 


42475 


EFA202274 


18353 


54537 
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